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Abstract

The impact to wildlife and habitat losses due to the
construction and operation of Dworshak Dam on bald eagles
and osprey were investigated for the 54 miles of the North
Fork Clearwater River that was inundated by Dworshak
Reservoir. Down stream impacts, and habitat losses due to
Dworshak Dam were investigated for all target wildlife
species that utilize the riparian area along the 42.5
miles of North Fork and lower Clearwater Rivers from the
dam site to the confluence with the Snake River. The
investigation was restricted to existing information.
Changing the riverine habitat along the North Fork
Clearwater River to one with unique reservoir
characteristics has changed the ability of the North Fork
Drainage to support past and present wildlife species that
inhabited the area. The historical breeding grounds of
bald eagles were reduced by increased human activities
facilitated by the open access to Dworshak Reservoir and
the permanent loss of historical salmon runs up the North
Fork Clearwater River. The permanent loss of historical
anadromous fish runs have had a negative impact on
wintering eagles. The introduction of kokanee, however,
has provided a replacement prey base, but only if the
fishery is stable and reliable. Osprey nesting
opportunities have increased and should be maintained so
long as an adequate food source is maintained along with
minimum disturbance. Down river impacts are unclear and
little site specific information was available and it was
not possible to develop a quantified impact assessment.
White-tailed deer and Mule deer should not see direct loss
of habitat but could be affected by restricted seasonal
movements. River otter and beaver could be affected by
changes in the availability of prey and den sites. The
physical and chemical changes down stream from the dam may
have a delayed impact on them due to changes in the
fisheries, loss of den sites and increased vulnerability
to predators. Canada geese and mallards will lose nest
sites, due to flooding and changes in habitat as the
riparian zone matures. Riparian areas on islands that
were kept in an early successional stage of grasses and
forbs due to scouring and flooding have changed to dense
shrub and rank weeds. Great blue herons could see losses
in prey base and available feeding areas due to unnatural
fluctuations in water flow. Yellow warbler habitat could
increase as the riparian zone matures. Impacts on Chukar
and California Quail could be affected by changes in their
prey base of insects, temporary loss of habitat due to
flooding, and increased vulnerability to predators.
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This report summarizes the impacts on wildlife and
wildlife habitat due to the construction and operation of
Dworshak Dam and Reservoir with regards to hydroelectric
power generation. The study was funded by the Bonneville
Power Administration (BPA) under agreement
No.DE-AI79-87BP35333,  Wildlife Protection, Mitigation, and
Enhancement Planning for Dworshak Dam, Project No.
87-406. This project is intended to fulfill the
requirements of Measures 1003 (b)(2) and (3) of the
Columbia River Basin Fish and Wildlife Program adopted by
the Northwest Power Planning Council for Dworshak Dam
located on the North Fork of the Clearwater River in the
State of Idaho.

This report is the Nez Perce Tribe's portion of
concurrent studies conducted by the Nez Perce Indian Tribe
and Idaho Department of Fish and Game (IDF&G). The
objectives of this study were:

1. Sumarize  the net effects to wildlife in the
lower Clearwater  River area and to bald eagles
and osprey in the Dworshak Reservoir area
resulting from hydroelectric development  and
operation of Dworshak Dam.

2. Identify the current status, management goals,
and plans of target wildlife species and
important wildlife habitats for the lower
Clearwater River area and for bald eagles and
osprey in the Dworshak Reservoir area.

3. Recommend wildlife/wildlife habitat protection,
mitigation, and enhancement goals for the lower
Clearwater River Area and for bald eagles and
osprey in the Dworshak Reservoir area.

To help achieve these objectives, close coordination
was required between the Nez Perce Tribe and IDFG. The
study was also designed to include input from an
Interagency Work Group. This work group met during two
working sessions (July 9, 1987 and October 15, 1987) and a
field trip to Dworshak Reservoir (September 1 & 2). The
following agencies participated in full or in part during
the work group sessions: Nez Perce Tribe, IDFG, Army Corp
of Engineers (USACE), U.S. Fish and Wildlife Service
(USFWS), Idaho Department of Lands (IDL), and U.S. Forest
Service (USFS). The input from these agencies during the
work sessions was invaluable in searching for and
interpreting information found pertaining to existing
populations lying within the study area.
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Dworshak Dam and Reservoir is a multi-purpose water
resource project at river mile 1.9 on the North Fork of
the Clearwater River in Clearwater County, Idaho. The dam
site and lower portion of the reservoir are within the Nez
Perce Indian Reservation, with the entire project lying
within Clearwater County, Idaho. Dworshak Dam was built
under the authority of Public Law 87-874, approved October
23, 1962, Section 201 of the Flood Control Act of 1962.
On September 27, 1971 the river diversion tunnel was
sealed, creating the lake behind Dworshak Dam. The first
hydroelectric power was delivered to BPA on March 1, 1973.

Dworshak Dam is a concrete-gravity structure rising
717 feet above the riverbed creating a long narrow lake,
extending 53.6 miles up the North Fork Clearwater Canyon.
The water surface area is 16,417 acres at elevation 1600
feet msl (full pool)and 9,050 acres at elevation 1445
feet msl (minimum pool). The shoreline length is 175
miles at full pool. When full, the reservoir contains
3,453,OOO acre-feet of water. The difference between full
and low pool elevation is 155 feet, providing 2,000,OOO
acre-feet for flood control and/or hydroelectric power
generation. Initial generator installations include two
90 megawatt generators and one 200 megawatt generator with
space for three 220 megawatt additional generators
providing a total of 1400 megawatts of potential
electrical power (USACE 1985). The dam is equipped with
selector gates for selective withdrawal of water from
various levels of the lake to provide temperature control
of the discharge water.

Minimum discharge through the dam is 1000 CFS with a
tailwater elevation of 968 ft. Maximum discharge is set
at 190,000 cfs (lSO,OOO-spillway, 40,000-turbines) with a
tailwater elevation of 1003 ft. Maximum river fluctuation
attributable to Dworshak operation is 1 ft per hour at the
Peck gaging station located at River Mile 37.4 on the main
Clearwater River, 3 miles downstream from the confluence
of the North Fork Clearwater River and the Middle Fork
Clearwater River. Extreme daily, and monthly fluctuations
(Appendix A ) occur in the discharge rates from Dworshak
Dam, which may be influenced by any number of reasons,
such as, power generation needs, flood control, steelhead
fishery needs, downstream water budget and recreation
needs above and below the dam.

There are no fish passage facilities at Dworshak Dam,
consequently migrations of anadromous fish (salmon and
steelhead trout) are prevented from entering the North
Fork Clearwater River. To mitigate for loss of passage,
the largest steelhead hatchery in the world was
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constructed at the confluence of the North Fork and the
main Clearwater Rivers. The hatchery has a capacity to
produce 3.36 million young steelhead smolts for release in
order that 6,000 adults will return annually to the
hatchery. Additionally, the hatchery can produce 100,000
pounds of rainbow and cutthroat trout and kokanee for
reservoir stocking, providing a resident reservoir fishery.

Along with flood control and hydroelectric power
generation the project provides for high and low density
recreation. Recreation sites with facilities needed for
R.V. camping and boating are available, along with
self-contained mini-camps for remote tent camping. Log
handling facilities are located at the dam site and along
the upper reaches of the project. These sites provide
access to the pool for lake transport of logs, for on and
off project timber interests.

At the present time Dworshak Dam and Reservoir are
operating under USCOE, Design Memorandum No. 26 1976,
Dworshak Master Plan. This plan is being updated at the
present time but has not been formally approved. (USACE
pers. Commun.)
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Location
Study Area

The scope of this study (project 84-406) dictated the
formation of two study areas, dependent on the target
species in question. The first area of responsibility in
this study included Bald Eagles (Haliaeetus
leucocephalus)  and Osprey (Pandion haliaetus). The
study area (Eagle/Osprey study area)(Fig. 1 & 2 )
encompasses all of the Dworshak Reservoir project area,
the tailwater from the dam site to the main Clearwater and
from River mile 40.6 on the main Clearwater to the
confluence with the Snake River, including the Clearwater
River flood plain between State Highway 12 and the Camas
Prairie Railroad Line which parallels the main Clearwater
for most of its length.

The second area of responsibility in this study
includes the impact of hydro-electric power generation on
wildlife and wildlife habitat down stream from the
damsite. This study area (lower Clearwater study area)
includes the 1.9 miles of tailwater, from the dam site to
the confluence of the North Fork Clearwater River and from
river mile 40.6 on the main Clearwater River flood plain
between State Highway 12 and the Camas Prairie Railroad
Line (Fig. 2).

Topography
The Clearwater River drains about 9,600 square miles

of central Idaho. The upstream tributaries begin near the
summits of the Bitterroot Range and flow generally
westward. The eastern and major portion of the basin,
including drainage basins of the principal tributaries,
are rugged and densely timbered. Major tributaries are
the North Fork, Lochsa River, Selway River, and South Fork
Clearwater River. The western portion of the Clearwater
basin consists generally of barren hills and plateaus
intersected by cultivated valleys and high rolling
benchlands. The lower Clearwater study area is the
culmination (USACE 1975) of all the major tributaries of
the Clearwater River drainage. The lower Clearwater River
flows through a steep narrow canyon bordered by the
drainages of ten small creeks and rivers, and numerous
intermittent creeks and gulches.

The North Fork of the Clearwater River portion of the
study area is typical of the upper reaches of the
Clearwater Drainage. The study area is characterized by a
steep, narrow canyon fed by two principle tributaries, Elk
Creek and the Little North Fork, plus over 70 smaller
persistant and intermittent creeks.
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Climate
Climate in the upper Clearwater basin is

characterized by mild summers and long cold winters. Snow
is common from early fall through late spring. The area
is dominated by moist Pacific maritime air masses moving
over the area from the Pacific Ocean by prevailing
westerly winds. Although these air masses have lost much
of their rainfall in passing over mountains further west,
they still contain sufficient moisture to yield
considerable precipitation. During the winter cold polar
air displaces the Pacific maritime air masses, producing
clear, cold weather. Mean annual temperatures in the
basin range from lesss than 32 degrees F. at highest
elevations to over 50 degrees F. at lowest elevations.
Seasonal temperatures indicate a fairly uniform pattern,
with subfreezing temperatures occurring from October
through Hay and mild temperatures being common during the
summer months. The mean annual precipitation averaged
over the drainage area of the North Fork Clearwater River
is 51 inches but ranges from 24 inches near the river's
mouth to nearly 80 inches near the summit of the
Bitterroot Mountain Range. Widespread precipitation falls
as a result of general storms moving eastward across the
basin. In the summer,, occasional thunderstorms cause
intense precipitation for short periods of time over small
areas of the basin (USACE 1975).

The lower Clearwater River canyon is typically hot
and dry in summer with mild winters. Winter conditions in
the canyon are milder than those of the adjacent uplands
where snow may accumulate. Precipitation patterns are
basically late fall-winter and spring. (Asherin and Orme
1978).

For the purposes of this impact statement the study
areas outlined here contains all of the "primary" or
"direct" effects of hydroelectric power generation on
wildlife and their habitat. It is also recognized that
hydroelectric generation at Dworshak Dam is woven tightly
into the fabric of human activity in the region. Because
of this, secondary impacts on wildlife and wildlife
habitat due to activities directly facilitated by the
construction of the Dworshak project will be discussed.

7
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At the outset of this study the Interagency Work
Group selected 12 target species for study (Table 1).
These target species were selected because they were of
special interest and represented a cross-section of
wildlife species historically important in the region or
they were indicator species of the riparian habitat along
the lower Clearwater River. The impact of the development
and operation of Dworshak Dam on these indicator species
would represent impacts on other wildlife species with
similar habitat requirements.

As per the study plan, this loss assessment and
evaluation was taken from existing information. Little,
if any, documentation was found to exist on the target
species selected for the lower Clearwater River prior to
construction of Dworshak Dam. Most of the documentation
found was unpublished data from IDFG and USACE.
Interviews were held with pioneers who were born and
raised along the North Fork of the Clearwater River and
with life long residents of the lower Clearwater River.
As many different contacts were made as possible to cross
verify personal observations. No one source was accepted
outright. Pre-construction aerial photography from 1960
along the lower Clearwater River was made available from
Walla Walla Office of USACE. Total coverage of the lower
Clearwater was not available. Comparisons of the large
islands and some shore line riparian areas along the lower
Clearwater River, were made using 1960, 1973, and 1982
aerial photographs. Using pre-and post-impoundment aerial
photos, vegetation was classified into three categories
(annually flooded, semi-permanent cover, permanent cover),
on all islands in the river except Fir Island, for which
no pre-impoundment photos were available during the report
writing. Documentation on water quality and fisheries
were included because of their interconnection with the
food habits of river otter, bald eagles and osprey.

8



Table 1. Target species selected for lower Clearwater River

and Dworshak Reservoir Wildlife impact studies.

Species Reason for selection

Bald Eagle (Haliaectus leucocephalus)

Osprey (Pandion haliaetus)

White-Tailed Beer (Odocoileus virginianus)

Mule Beer (Odocoileus hemionus)

River Otter (Lutra canadensis)

Beaver (Castor canadensis)

Canadian Goose (Branta canadensis)

Mallard (Anas plalyrhynchos)

Great Blue Heron (Ardea herodias)

Yellow Warbler (Dendroica petechia)

Chuckar (Alectoris groeca)

California Quail (Lophprtyx californicus)

Endangered spp.

Important aquatic bird of

prey

Important big game spp.

Important big game spp.

Important riverine

dependent, aquatic

furbearer.

Indicator spp. for

aquatic furbearer.

Important waterfowl spp.

Indicator waterfowl spp.

Indicator spp. for

shoreline and wetland

habitat.

Indicator spp. for

shrub riparian zone.

Important upland bird spp.

Important upland bird spp.--

9



RESULTS AND DISCUSSIONS
Pre-Construction

Prior to the construction of Dworshak Dam, the North
Fork of the Clearwater River was a naturally free flowing
river. The pattern of streamflow  on the lower Clearwater
River was characterized by high flows during April through
May or June, and receding flows in late June and July
(Fig. 3). Occasionally this pattern was interrupted by
high flows of short duration caused by rainstorms during
the winter months. The magnitude of flows during the
spring runoff season varied with the amount of snow pack,
temperature and rainfall. Average annual runoff for the
North Fork Clearwater River was 4,173,419 acre-feet (USACE
1975). With the Clearwater Basin having an average annual
runoff of 11,240,OOO acre feet the North Fork Clearwater
River contributes over 37% to the total average flow of
the Clearwater Basin.

Along with the seasonal spring high water, it was not
uncommon for extreme flooding conditions to occur in the
North Fork and eventually the lower Clearwater River.
Floods in the North Fork Clearwater River, near Ahsahka,
Idaho with peak discharges in excess of 40,000 cubic feet
per second (cfs), have occurred in 12 out of the 40 years
of record, from 1926 to 1965 (USACE 1975). These occurred
in 1928, 1932, December 1933, 1936, 1938, 1946, 1948,
1949, 1956, 1957, June 1964 and December 1964. The
largest peak flood of record resulted from a prolonged
rainstorm and occurred in December 1933. The December
1933 peak discharge at the Dworshak damsite, estimated at
100,000 cfs, was 50 percent larger than any other flood
peak recorded. The resulting peak discharge downstream in
the lower Clearwater River near Lewiston was 172,000 cfs,
compared to a bankful capacity of approximately 85,000
cfs. Discharges exceeding 40,000 cfs at Dworshak damsite
during this flood had a duration of about three days. The
second largest flood on the North Fork measured during the
39-year existence of the Ahsahka river gauge was on 23,
December 1964. The peak flow was 67,900 cfs and resulted
from a three-day storm of warm rainfall which combined
with melting snow. A period of severe freezing had
preceded the rainstorm. The corresponding peak on the
main Clearwater was 122,000 cfs. The third largest flood
peak of 62,700 cfs occurred in the North Fork in April
1938 and also resulted largely from rainfall. In this
case, rainfall was superimposed on the spring snowmelt.
The lower Clearwater River flood peak resulting from this
occurrence was 134,000 cfs. The fourth largest flood peak
in the North Fork was 55,600 cfs in May 1948. The peak
flow of 55,600 cfs in this flood was of greater
consequence because it combined with the highest flow of

10
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record in the upper Clearwater River and produced a flow
in lower Clearwater of 177,000 cfs. Also, flows in the
North Fork during this flood approximated or exceeded
40,000 cfs for a period of nine days and resulted in flows
exceeding bankfull in lower Clearwater River for a period
of 16 days. Complicating the flooding problem were the
huge ice flows and ice jams which commonly occurred
causing large blocks of river ice to be shoved up on the
low flood plain areas like the Spalding Park area (Ken
Steigers, pers. commn.).

Though flooding is detrimental to most of mans
endeavors, floods serve a specific purpose in streams and
river ecosystems. As stated by Cummins (1979) "floods
excavate detritus buried in sediments, release some lodged
debris jams, and capture it from the flood plain. This
redistribution of organics along with displacement of
periphyton are key stream ecosystem processes tied to the
hydrographic regime. Although, the nature of the effects
will be determined by such factors as geomorphic
characteristics and severity and timing of a given storm
event, floods undoubtedly represent important reset
mechanisms in all stream ecosystems."

The importance of this redistribution process of
organic and inorganic materials is further outlined in the
River Continuum Hypothesis, proposed by R.L. Vannote, J.R.
Sedell, G.W. Minshall, C.E. Cushing, and K.W. Cumins
(Cumins 1979). This hypothesis embodies the concept of
ecological changes as a continuous drainage basin gradient
from headwaters to river mouths. A basic element of the
hypothesis is the dependence of downstream communities on
upstream processess. Communities in each successive
stream order, from tributary to main drainage, are
dependent upon the inefficiency or "leakage" from the
preceding orders. This storage-cycle-release nature of
open flowing water is embodied in the Nutrient Spiraling
Concept proposed by J.R. Webster, R. O'Neil, J.B. Wallace,
J.B. Wade, and co-workers (Cummins 1979). This cascading
of nutrients, such as particulate (POM) and dissolved
(DOM) organic matter, in which some is recycled and some
released, is a fundamental feature of lotic ecosystems and
is tied to the flow regime and the physical and chemical
retention features of a given reach.

The scouring action of flood waters are important in
stream channel maintenance, (Holden 1979). Maintenance of
specific aquatic habitats for fish reproduction, and
creation of new habitat is an important, continuely on
going, process which occurs in a riverine system. This
cycling and recyling in the physical attributes of the
river system keeps the riparian zone in a constant form of
primary succession not allowing advancement to maturity or
as Baxter (1977), said "causing it (floodplain) to be

12



replaced by a different ecosystem maintained in a state
of immaturity by the practice of agriculture".

Numerous islands, gravel and sand bars occurred
throughout the length of the North Fork and lower
Clearwater Rivers. Water and ice scouring kept these
islands under continuous flux, which was dependent on the
intensity and magnitude of the stream flow, however, fine
suspended sediment was not characteristic of the
Clearwater River drainage. Because of the character of
the geologic formations in the drainage area, the relative
scarcity of topsoils, and the nature of runoff, the
suspended sediment in the Clearwater River was and still
is relatively low. Physical evidence indicates there
significant movement of coarse bedload material during

is

high flows but in general the stream is one of the lesser
sediment transporting rivers in the region and therefore
deserving of its name.
streams in the region,

Based on measurements of other

annual sediment load of
it is estimated that the average
North Fork at the Dworshak site

will be on the order of 300 acre-feet per year (USACE
1975).

The timber industry started to make it's impact felt
in the North Fork area in the mid 1920's and 30's (Space
1981).
down the

Log flumes were built in the 1930's to float logs
slopes to the North Fork where they were decked

in anticipation of the spring logging drives to Lewiston,
but with the advent of a more extensive road systems in
the area, log flumes lost their usefulness.

In 1927, Washington Water Power built a dam across
the lower Clearwater River
Lewiston,

, providing power to the
Clarkston Valley and creating an impoundment

area for log storage next to the Potlatch Mill (Nez Perce
County Historical Society pers. commun.).

large
Prior to construction of the Lewiston Dam, there were
runs of steelhead trout and chinook salmon in the

Clearwater system. Because of inadequate fish-passage
facilities at this dam, salmon runs were eliminated and
steelhead numbers were greatly reduced. Improvements were
made to the fish ladders and experimental reintroductions
of chinook salmon by Idaho Fish & Game were done in the
1940's and 50's (USFWS 1962) The Lewiston Dam was removed
in early 1973 as a part of the Lower Granite Lock and Dam
project on the Snake River (USACE 1975).

Along with runs of chinook and steelhead trout, the
Clearwater and North Fork Clearwater river provided
historical spawning habitat for chum (Oncorhvnchus
keta), coho (0. kisutch) and sockeye salmon (0.
nerka)(Keeler 1973). These five anadromous fisheries
provided a large prey base for all fishery dependent
wildlife that.
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Post-Construction
From the preceding discription  it follows that there

is a complex intermixing of past and present human
activities that have made an impact on the study area.
The construction of Dworshak Dam has added yet another
level of unique effects which may stand on their own or
compound the magnitude of past activities.

Literally thousands of studies at all levels of
complexity have been conducted on River ecology and the
effects of dam construction. It seems that every aspect
of impact has been studied, but out of every study there
are further unanswered questions. Though a lot of
information is known on the impact of dam construction, it
is also recognized that each river system and project
develops its own unique impacts. D.F. Haber (USACE 1979)
recognized that the lower Clearwater River had many unique
features that made research information, on the lower
Clearwater site specific.

Along with site specific impacts, sane effects may
not be evident for years after dam closure. Holden (1979)
mentioned that some effects of dam construction may not
appear immediately  after closure, but tend to slowly
appear several years later, i.e. habitat changes due to
changes in flow regime. These so called delayed impacts
were poorly understood and have not been well documented.
These delayed impacts can also be felt over distance from
damsite, as well as over time. Many of these factors
operate many miles below the damsite, usually falling
outside the boundaries of studies intended to delineate
downstream effects.

At this point, the differentiation between the
impacts on the North Fork above the damsite and the
impacts in the tailwater of Dworshak and the lower
Clearwater will be made. The impacts above the damsite
will center on the loss of bald eagle and osprey nesting
and roosting habitat, and changes that occurred affecting
their prey base.

The change in the fishery on the North Fork due to
the construction of the dam is a reflection of the on
going processes that have occurred on and in the reservoir
since it's initial filling. Because of this cause/effect
relationship, a brief overview of the processes that occur
when riverine habitat is changed to a reservoir/lake
habitat will be made. Once a complete discription  of what
the impacts on the North Fork and lower Clearwater River
ecosystems were, each of the target species will be
addressed in terms of the positive or negative impacts the
operation of Dworshak Dam has made on them.

14



Upstream Effects
The construction of Dworshak Dam formed a long,

narrow lake 53.6 miles long inundating 16,970 acres.
Vegetation consisted of open coniferous timber (7,300
acres), dense coniferous timber (6,100 acres), brush
(1,190  acres), grass (510 acres), Agricultural crops (170
acres) along with 1,700 acres of water and streambed
(USFWS 1962).

The open coniferous type was composed chiefly of
Douglar-fir or Douglar-fir and pine associations. The
dense coniferous type consisted largely of Douglas-fir and
cedar-hemlock associations. Generally, the dense
coniferous type was more prevalent along the south side of
the North Fork, while the open coniferous type was more
typical of the sunny slopes on the north side of the
river. Grand fir tended to replace western hemlock, and
ponderosa pine replaced white pine in the lower or more
exposed sites. Where there was little or no overstory,
deciduous trees, brush, and forbs assumed greater
importance. A few of the drier slopes did not support
trees and were covered with weeds, grasses, or shrubs,
such as hawthorn and serviceberry.

Shrub species occurring in the brush and open
coniferous types at low elevations were willows (Salix
SP.), redstem ccanothus (Ceanothus sanguineus),
mountain maple (Acer glabrum), serviceberry
(Amelanchier sp.), cascara (Rhamnus sp.), elderberry
(Sambucus sp.), redosier dogwood (Cornus
stolonifera) rose (Rosa sp.), spirea (Spirea spp.),
snowberry (Symphoricarpos sp.), oceanspray (Holodiscus
sp.), thimbleberry  (Rubus parviflorus), ninebark
(Physocarpus sp.), and syringa (Syrinqa sp.).
Agricultural crops consisted of small grains, hay and
vegetables.

The area inundated covers the total 16,417 acres for
about 2 months a year, from early July to Labor Day (USACE
1985) providing the maximum amount of recreational
opportunities during the summer months. During the rest
of the year, the area inundated fluctuates between full
Pool (1600 ft. msl) and low pool (1445 ft. msl). At low
pool the area inundated covers 9,050 acres. The
eulittorial zone (area between high and low waterlines) is
comprised of mud flats, benches and slopes (where erosion
is not severe) and steep, highly errodable, slopes where
most of the topsoil has been lost. The proportion of the
7,370 acres and the time table of inundation varies from
year to year depending on the extent and speed of winter
drawdown and the magnitude of the inflow during spring
refill.

The construction of Dworshak Dam changed the area
from a riverine habitat to a reservoir/lake habitat that

15



has it's own unique characteristics that can have a
profound influence on the aquatic ecology of the inundated
area.
habitat

Because of the relationship between this aquatic
and eagle and osprey ecology, a brief overview of

the changes in the aquatic habitat that occurred after the
construction of Dworshak Dam is given.

Baxter (1977) and Langford (1983) reviewed many
studies and summerized the characteristics of
environmental effects of dams and impoundments. These
effects are summarized  as followed:

1.) A reservoir creates an extensive unstable
shoreline that is most persistant. Waves, internal
currents and ice scouring provide a continuous wearing
action against the shoreline. Seasonal drawdowns increase
the area of shoreline impacts. Erosion due to this
wearing action can have a pronounced effect on
sedimentation and shoreline stability. At Dworshak
Reservoir, the granitic base soils that are predominant in
this area are highly susceptable to surface erosion, and
along with steep slopes, create ideal conditions for
erosion (USACE 1975).

point
2.) The lake profile of a reservoir with it's deepest
at one end creates surface currents that don't

dissipate against the shoreline, but may be deflected
downward or reflected backward at the dam.

3.) Seismic activity may be induced by the reservoir,
by providing pressure on ground water that could provide
the triggering mechanism for a pre-existing force. This
effect is extremely difficult to document.

4.) The reservoir acts as a sediment trap. How it's
deposited depends on the characteristics of the
reservoir. Sheet erosion is characteristic of stream
banks, and the lands surrounding the reservoir. The
amount of erosion is dependant on rainfall, slope, soil
and modified by land use. Sedimentation from tributary
creeks and streams cause delta formation when sediment
loads drop out after hitting a large standing lake.

5.) The water entering a reservoir frequently differs
from the water already present in temperature, or in
content of dissolved or suspended solids, or in some
combination of these, and consequently, in density. The
incoming water does not then mix immediately  with the
water of the reservoir, but moves downstream and laterally
above, below, or within it, as an overflow, underflow, or
interflow. Such flows are referred to as density
currents. Inflowing water which owes it's greater density
in whole or in part to suspended material are called
turbitity currents. Turbitity  currents can carry a
sediment load far into the reservoir contributing to the
formation of bottomset deposits. During high flows at
Dworshak, water entering the lake is quite turbid (USACE
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1975). As the dam releases the flows over a period of
time, this silt-bearing water is released over a longer
period than it was prior to the impoundment. Thus
turbidity is present downstream in the lower Clearwater
River for a longer period of time each year, as releases
are made at the dam.

6.) The chemical composition of water in new
impoundments is influenced by the chemistry of inflows,
precipitation, leaching of soils and decomposition of
vegetation inundated by the reservoir. The flooding of
previously dry ground may lead to the release into the
water of toxic substances, there either naturally or as a
result of human activity. The alteration of the pattern
of erosion and sedimentation may lead to the release of
pollutants which are known to accumulate in sediments.
The decomposition of submerged vegetation often leads to a
depletion of oxygen in the depths of the reservoir.
Dworshak reservoir is a cold, nutrient-poor body of water
with low biological productivity (USACE 1982). Dworshak's
reservoir morphology (depth, low surface to volume ratio)
and low watershed nutrient contribution are the primary
factors influencing its water quality. Deoxygenated water
and hydrogen sulfide were found at the lower reaches of
Dworshak Reservoir soon after its closure but due to the
relatively small amount of deoxygenation water, it wasn't
expected to exert a significant oxygen  demand on the upper
waters when mixing did occur (USACE 1975). Should
hydrogen sulfide form, it would most likely fall below the
259 ft. mark, which is the lowest point that outflow water
can be taken at Dworshak.

7). Thermal-stratification is also a characteristic
of reservoirs. A graph showing the generalized
temperature profile in Dworshak Reservoir shows the
process of stratification starting in Hay, being fully
stratified in August,
lack of

then with the fall turn over, the
stratification during the late fall and winter

(Fig.4) (USACE 1975). This is different than the seasonal
fluctuations (Fig.S)(USACE 1975) that occurred in the
North Fork prior to impoundment. It would reduce the
annual range of O-23 C to 4-8 C in the deeper parts of the
reservoir. Near-shore and inshore temperatures may
continue to approximate those of the river before
impoundment, but there is little doubt that the original
fauna of the main river channel would experience dramatic
changes in temperature, i.e. warmer in winter and colder
in summer. Mean temperature of the reservoir water has
been gradually cooling since closure (USACE 1975).

8.) The seasonal drawdown and refilling of the
reservoir has an impact on the littorial regions of the
reservoir and the benthic organisms that occupy the area.

17
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Drawdowns in general, cause much greater fluctuations in
substrata temperature than would naturally occur.
Drawdown can cause dessication of the exposed soils and in
the case of winter drawdowns, like Dworshak, substrates
can be frozen at some depth. The pulse-stabilized
communities that have developed on natural lakes are
different than what is seen in the drawdown zone of
reservoir. The unnatural regime stabilizes an ecosystem
at a degree of immaturity which in high latitudes can
amount to barrenness. At Dworshak these exposed banks are
quickly invaded with plants, mostly annual forbs and
grass. Asherin and Orme (1978) found that some plants
germinate and initiate growth in the fall as soon as the
banks become exposed; however, the peak in plant
development on the banks occurred in the early spring due
to the ideal growing conditions - especially on southerly
exposures. During the spring and summer of 1977 they
identified 5 grasses, 36 forbs and 3 shrub species.
Aguatic macrophytes are virtually nonexistent in the North
Fork system (Asherin and Orme 1978).

9) Lacustrinization  results in the elimination of the
riverine benthic algae mainly as a result of reduced light
penetration, reduced gas exchange, and increased sediment
deposition. Algae production is limited to the photic
zones - the epilimnion, the littoral, and sub-littoral
zones, depending on turbidity. A permanent phytoplankton
developes in most reservoirs where the retention of water
is of sufficient duration. Blue green algae blooms occur
on Dworshak on occasion if nitrogen and phosphorous levels
are sufficient.

10) Where a fast flowing river is impounded the
reduction of light penetration, sedimentation, and the
chemical changes in deep water would be expected to
eliminate all those macrophytes specifically adapted for
the original riverine habitat. The development of a
"rooted" macro-flora after impoundment depends on water
chemistry, light penetration, shore erosion, and the
extent of drawdown. Where drawdown is extensive and
prolonged any rooted aquatic plants grwing in the
littoral zone are eliminated, either by heating and
desiccation in summer,, or freezing and desiccation in
winter. Aquatic macrophytes in the North Fork System are
non-existent (USACE 1982).

11) The flooding of a riverbed upstream of a dam
eliminates most of the obligatory "fast water"
macro-invertibrates species of the original riverbed
because of silt deposition and changes in dissolved gases.

The construction of Dworshak eliminated the
anadromous steelhead trout and chinook salmon from the
North Fork Clearwater Drainage. Just prior to
construction approximately 10,000 steelhead per year 30%
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of the Clearwater River run,
(USACE 1975).

migrated up the North Fork

1960's,
Due to a reestablished run in the early

chinook salmon were spawning in the North Fork
prior to construction.

The filling of Dworshak Reservoir changed the fishery
from a lotic situation to a lentic or slackwater fishery.
Fish species present in the North Fork during its
preimpoundment  era included steelhead, rainbow trout,
Dolly Varden, cutthroat and brook trout, chinook salmon,
brown bullhead, small mouth bass, mountain whitefish,
longnose dace, sculpin,
sguawfish,

redside shiner, northern
speckled dace, chiselmouth, largescale sucker,

bridgelipsucker and Pacific lamprey (USACE 1975). Game
fish of importance found in Dworshak now are Kokanee
(landlocked sockeye salmon), rainbow trout, cutthroat
trout, Dolly Varden,
1985). Kokanee,

smallmouth bass and largemouth (USACE
rainbow trout and smallmouth bass have

all been stocked as an introduced species or in addition
to the wild stock (USFWS 1980). The USFWS (1962) stated
that there would be practically no trout reproduction in
the reservoir proper; however, some spawning areas for
resident fish would be available in streams tributary to
the reservoir. Nongame fish would thrive, and after a few
years, would predominate in the reservoir. At this time
there has not been any completed population studies on
non-game fish at Dworshak Reservoir.

Upon the completion of Dworshak Dam, impact from
increased access, thus human activity has been facilitated
by the construction of Dworshak Reservoir. The USACE
(1985) (Table 2) listed the classified areas and their
acreages designated for project operations, log handling
facilities and recreation use. Areas designated for
wildlife, natural areas and National Forest lands are also
listed along with the list (Appendix B.l) of descriptive
criteria and conditions pertaining to each category of
land use. This classification and acreages are
preliminary at this time.

21

--



Table 2. Land Use classification acreages. A summary of

 Table 14, USACE's preliminary Master Plan (USACE, 1985)

Classification Acres

Project Operations

Log handling

Log Handling Future

Recreation High Density

Recreation High Density Future

Recreation Low Density

Wildlife Mgt. Intensive

Wildlife Mgt. Moderate

Natural Arca

National Forest Land

298.8

183.9

10.7

1,245.7

1,120.8

4,083.l

11,643.l

9.749.4

982.5

1,617.4

30,935.4
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Downstream Effects
The impact Dworshak Dam has had on the riparian zone

along the North Fork and lower Clearwater Rivers and thus,
the wildlife that inhabits this area will revolve around
the changes in flow regime, temperature changes, and water
quality. The total impact of changed flow rates and water
quality will be modified, on the lower Clearwater, by the
fact that the North Fork Clearwater River flows into the
main Clearwater 1.9 miles downstream from the damsite.
The fact that the North Fork Clearwater River comprises
about one-third of the total flow in the lower Clearwater
was one of the factors Haber (USACE 1979) pointed out as
important in the site specificity of information about
downstream hydro-electric impacts at Dworshak Dam.

Seasonal changes in average monthly flow rates along
the lower Clearwater, pre-and post-construction, are seen
in Fig 6. The average spring peak flow was delayed one
month (from May to June) and reduced in intensity from
51,600 cfs to 40,300 cfs (Table 3) post-construction. The
reduced flows, however, only occur in April, May and
June. For the rest of the year , post-construction flows
at the Peck, Idaho gauging station, about 5 miles
downstream of the North Fork confluence, ran higher than
pre-construction flows.

Along with a shift in the timing of the flows and the
dampening of seasonal variance in flow volume, a dramatic
change is seen in daily fluctuations of the 1.9 miles of
tailwater and, subsequently, on the lower Clearwater.
Flow records for Dworshak Dam over the past two years,
1986 and 1987, show flow rates dropping from, 25,000 to
1,000 cfs in less than 24 hours and rising, from 2,100 to
20,000 cfs within a 24 hour period (Fig. 7). These
particular events occurred within 10 days of each other in
May, 1987. However, some months have no daily variations
at all.

The impact these daily fluctuations have on the flow
rates along the lower Clearwater is modulated by the flows
from the Middle Fork of the Clearwater. This is evident
by looking at the flow heights during the week following
the dramatic drop on May 18, 1987, (Fig 8). After a
change of 5.2 ft. on May 18, 1987, the flow heights
changed 1.8 ft. with no change of flow rates at Dworshak.

The impact of flow fluctuations along the lower
Clearwater starts with primary production. Haber (USACE
1979) felt that conclusions from similar studies stress
the importance of isolating impacts on the lwest level of
the food chain as higher levels will be influenced in
time. Kroger (1972) stated that a reduction in primary
production caused by flow fluctuations is inherently
detrimental to the production of sport fish. There have
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Table 3. Mean Monthly flows on the Clearwater River at the
Spaulding and Peck, Idaho gaging stations comparing flows before
and after the construction of Dworshak  Dam. The percentage
percentage difference is based on the pre-construction flow values.

Month

Flow x 1000 (cfs) Flow x 1000 (cfs)
at Peck, Idaho at Spaulding, Idaho
1962- 1973- % 1962- 1973- %
1972 1984 Difference 1972 1984 Difference

October 4.2
November 6.2
December 7.2
January 9.8
Febuary 11.8
March 14.6
April 26.5
May 51.6
June 43.5
July 11.4
August 3.9
September 3.5

4.8
8.1

12.5
12.8
12.3
17.2
20.4
34.5
40.3
14.2

2:

14.3
30.6
73.6
30.6

l?i
-23.0
-33.1
-7.4
24.6
33.3
88.6

3.9
6.2
7.7

11.1
13.2
16.4
28.1
52.0
43.5
11.6
4.0
3.4

84:;
12.8
13.7
13.9
19.1
21.3
34.8
40.4
13.2
5.2
7.4

15.4
29.0
66.2
23.4
5.3

16.5
-24.2
-33.1
-7.1
13.8
30.0

117.6
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been no indepth studies at the primary producer level
along the lower Clearwater.

Benthic insects are another level in the aquatic food
chain that are affected by flow fluctuations. MacPhee and
Brusven's (1976) study on the lower Clearwater found the
benthic insect community below Dworshak Dam has remained
relatively stable during and after the filling of Dworshak
Dam but shorelines experiencing daily fluctuations are not
readily colonized by stoneflies, mayflies and Caddisflies;
chironomied midges were the most resilient stranded
insects in these unstable areas and the first ones to
recolonize the flooded area. Stanton (1977) found
decreases in insect density on shoreline substrate that is
subjected to daily dewatering because drifting insects do
not readily colonize these areas. In contrast to the zone
of fluctuation along the lower Clearwater, Brusven and
Trihey (1978) stated that due to the higher, stable
post-project flow, additional substrate is guaranteed
during naturally low-flows in later summer which increases
macrobenthic habitat overall.

Seasonal water temperature changes are significant to
the benthic insect community by influencing benthic life
cycle events (Black 1977). Departures from normal,
seasonal temperatures are potentially detrimental. The
outflow from Dworshak Dam has changed the temperature
regime of the lower Clearwater so it is now warmer in
winter and cooler in the summer (USACE 1975). Stanton
(1977) found a decrease of 2 - 3 C in summer temperatures
and 1 - 3 C in winter temperatures at Peck. The
temperature change in the tailwater area of the North Fork
and the lower Clearwater River keeps the lower Clearwater
River ice free all winter. The operation of the selector
gates and the water demands of Dworshak Fish Hatchery
influence the specific water temperature releases.

The change from a low flow, potentially ice-covered
river to a stable ice free river leads to increased
densities of benthic algae and changes the structure of
the community (Lowe 1979). Ward (1976) found epilethic
standing crops 3-20 times greater in the regulated portion
of the stream. Ward and Stanford (1979) summarizes
possible effects on the zoobenthic communityy (Fig 9).
Brusven and Trihey (1978) stated that the effect of lower
water temperatures on benthos metabolism and emergence, on
the lower Clearwater has yet to be identified.

The combined affect of an ice free lower Clearwater,
controlled flooding, and diurnal fluctuations has changed
the serial stage of the riparian zone along the lower
Clearwater River from a perpetually fluctuating, immature
habitat to one that is slowly becoming more mature and
less dynamic. A series of aerial photos were examined to
determine if a change could be seen in the structure and
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coverage of the riparian zone along the lower Clearwater.
Black and White aerial photos, provided by the USACE, from
1960 and 1973 were used along with 1982 colored photos,
provided by the Northern Idaho Agency of the Bureau of
Indian Affairs, Lapwai, Idaho. Because of the very narrow
limits of the riparian zone along the lower Clearwater and
the overlapping effects of rip rap, along the lower
Clearwater River corridor, islands, as distinguished on
the 1960 aerials, and low lying areas,  that were easily
distinguished were used to measure physical changes in the
riparian zone. Complete coverage of the lower Clearwater
River in the 1960 series was not available at this draft.

An increase in total area, from 255.01 acres to
275.52 acres was seen between 1960 and 1973, where as a
change of only 1.92 acres occurred from 1973 to 1982 (Fig
10)(Appendix C). This indicates a significant amount of
substrate movement and deposition between 1960 and 1973.
The fact that the flow rates during both aerial series'
were the same reinforces this. In the low lying area a
small change in flow rate can rapidly change the amount of
dewatered shoreline. The difference in flow rates from
1973 and 1982 photo series was 410 cfs, which counted for
only 1.92 acres difference overall. In 1960, all study
sites had bare areas ranging from 26% to 100% bare
substrate with 5 study sites having 100% bare substrate.
In 1973, all but 1 study site had bare substrate, ranging
from 9% to 100%, 4 areas bearing 100% bare. In 1982, all
but 2 sites have bare substrate, ranging from 5% to 100%
with only 1 area at 100% bare. A shift in the percentage
of the area that was bare (no vegetation) to that of low
cover (areas that have a varying amount of vegetation and
is persistently inundated) was seen for all study sites
between 1973 and 1982.

All of this shows the stabilizing effect on low lying
areas and islands, that Dworshak Dam has had along the
lower Clearwater. Vegetation types identified by Asherin
and Orme (1978) that were found in these areas that are
vegetated, but perpetually inundated, were annual forbs,
grasses, and macrophyllous shrubs and vines (Coyote
Willow).

Changes in species composition can also be expected.
Species that were tolerent of flow fluctuation would
either increase or stay the same. Others would likely
decrease. Tabor et al (USACE 1981) found just these
results in a study of water fluctuations along the
Columbia River. Three species of trees, 8 shrubs, 9
perennial grasses, 17 perennial forbs and 14 annual were
predicted to decline while no trees, 5 shrubs, 10
perennial grasses, 18 perennial forbs and 9 annuals were
predicted to increase. The remaining 57 species of tree,
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n - 1960

Ia - 1982
2 8 0
2 6 0
2 4 0

2 2 0
2 0 0
1 8 0
1 6 0 i
1 4 0
1 2 0
1 0 0

8 0
6 0
4 0
2 0

0
Annually
Flooded

Semi- Permonent
Permanent

Total

Cover Type
Figure 10 Comparison  of the total area covered by 3

cover types on islands  in the lower Cleorwoter  River

bosed on aerial photographs  taken in 1960, 1973,

and 1982.
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shrubs, forbs and grasses would remain unchanged or there
was insufficient data to make a prediction.

Changes in the fisheries is usually tied to habitat
alteration, flow rates, prey availability and water
quality. Holden (1979) pointed out whether a factor is
immediate or delayed, the ultimate impact of regulation on
obligate riverine fishes depends on the degree of change
and the tolerance level of the fish to that change.
Immediate impacts to the downstream fishery can be caused
by fluctuating flows which can reduce available habitat
for spawning and dewater spawning nests. Temperature
changes can have a negative effect on reproductive success
for fish that are not tolerant to the change. Water
chemistry in the tailwater is a reflection of the outflow
from the damsite. Gas bubble-disease and
gas-supersatuation can also have a significant impact on a
downstream fishery. Holden (1979) also presented an
hypothesis that the loss of high spring flows, which are
needed for scouring and channel maintenance, may be
especially important in maintaining fish habitat. He
suggests that reduced flows in some areas may reduce the
braidedness of a channel, but perhaps increase it in other
situations thus changing the type and quality of fish
habitat.

Pettit (1976) wrote an evaluation of the game and
rough fish population below Dworshak Dam following a 7
year fisheries study covering 3 years pre-impoundment and
4 years post-impoundment. A summary of this is as
follows; Water releases from Dworshak Darn cooled the
lower Clearwater River in summer and warmed it during
winter in 1973 and 1974. In the fall of 1974, multilevel
selector gates were put into operation and as a result the
temperature differences between North Fork and main
Clearwater River was significantly reduced. However, the
post-impoundment temperatures in the lower Clearwater
River still remained somewhat warmer in the winter and are
depressed during the summer.

The aging process of Dworshak Reservoir and its trend
towards oligotrophy have significantly altered the water
chemistry in the North Fork below the dam.
Postimpoundment values for total hardness and alkaiinity
have shown a downward trend.

The operation of Dworshak Reservoir for water storage
and power production has altered natural flows in the
lower Clearwater River during the entire year.

The Clearwater River smallmouth bass fishery has been
reduced to a remnant of its former preimpoundment level.
The bass harvest in 1969 was estimated at 6,782 fish and
had dropped to less than 500 by 1973. Cooler summer water
temperatures and fluctuating flows have greatly limited
spawning opportunities. Removal of the Washington Water
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Power Dam also destroyed rearing and spawning habitat in
the lower section of the river.

Cooler s-r temperatures have provided an ideal
trout habitat below the North Fork. Transects run in
August and September of 1975, showed suckers well
distributed over the length of the lower Clearwater with
other numbers of non game fish too low to determine their
distribution.
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Bald Eagle

Pre-Construction  conditions
Documentation of nesting bald eagles in the North

Fork Clearwater and lower Clearwater Drainages during the
pre-construction era is very spotty at best. Hand (1941)
reported a bald eagle nesting along the Little North Fork
of the Clearwater River in 1930 and 1931. Alfred Jenks
(pers. conmun.) a life long resident in the North Fork
area who was born and raised just above Elk Creek,
remembers seeing bald eagles frequently, searching for
prey in the North Fork. This was during the 1920's and
1930's. He stated that most of the eagles remained
upstream, above the Dent Bridge area. Frank and Jake
Altmiller (pers. commun.), two brothers that were life
long residents in the Elk Creek area of the North Fork,
remember bald eagles up along the North Fork but both
remember them as uncommon. Rich Howard (pers. commun.),
Wildlife Biologist, U.S.F.W.S, Boise, ID, stated that he
felt the North Fork drainage was never an area of high
value to nesting bald eagles due to the nature of the
confined narrow canyon, that's characteristic of much of
the drainage.

Wintering bald eagles were more evident in the study
area due to their concentration in areas of abundant
food. Alfred Jenks, again recalled eagles feeding on the
carcasses of spawned out salmon stuck in the ice along the
North Fork. Mr. Jenks recalled that, along with the huge
runs of salmon up the North Fork, there were an abundance
of eagles in the area.

On the Lower Clearwater, Andy Eatmon, (pers. commun.)
a former government trapper, and long time resident of
Lewiston, ID, recalls bald eagles wintering in the
Lewiston area, in and around the Washington Water Power
Dam in Lewiston. The eagles fed on fish and waterfowl
that gathered around the dam site.

Post-construction conditions
At the present time, there are no documented

sightings of nesting bald eagles within the bald
eagle/osprey study area. An undocumentedd sighting was
seen in the Dent Bridge Area, on the reservoir, by Pete
Black (pers. cm.), a forester for the Nez Perce Indian
Tribe. He recalls seeing a pair of bald eagles in the
spring just below the Dent Bridge several years after the
filling of the reservoir. Johnson and Melguist (1973)
mentions a nesting pair of bald eagles on the Kelly Creek
Ranger District in the upper reaches of the North Fork
system.
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During the first winter of project operation, erratic
ice formation caused a number of deer and elk to break
through and drown (USACE 1975).
to support their weight,

When ice was solid enough
white-tailed deer were being

chased out on the ice by coyotes, or if they had already
wondered out on the ice,
predation.

they became more vulnerable to

carcasses of
Bald eagles were observed feeding on the

pers.
coyote kills and drown deer,(Andy  Eaton,

commun.).
Kokanee have been heavily stocked in Dworshak

Reservoir since 1972 (USFWS 1980). Bald eagles have
concentrated near the damsite during most winters in
response to the discharge of kokanee through the dam,
making them available to the wintering eagles. In Asherin
and Orme's study (1978) 3 eagles were observed during
January and February of 1976. On February 20, 1976, the
regulating gates were opened to lower the pool levels,
which resulted in an increase to a high of 19 eagles
observed by Corps personnel. By the last week in March,
most of the eagles appeared to have left the study area.
Observations during the 1976-1977 winter season recorded a
high of 10 bald eagles present on the reservoir. A high
of 3 eagles were seen along the lower Clearwater. River
mile 17.2 was the farthest downstream that the eagles were
seen. There was no observed buildup below the dam during
the 1976-1977 winter season. Eagles have been seen on Fir
Island river mile (RM) 22 by local residents nearly every
year (Ken Steigers, pers. conmun.). Counts of bald eagles
in the immediate area were conducted by the Corps. of
Engineers during the winter of 1979 through 1987, as part
of the National Wildlife Federation Midwinter Bald Eagle
Survey (USACE 1985). Eagle counts ranged from a low of 11
in 1980 to a high of 29 in 1981.

In recent years, eagles have been spotted over the
entire length of the lower Clearwater River (NPT pers.
commun.). Eagles have also been observed feeding on
carrion up on the agricultural fields of the prairie,
south of the lower Clearwater River (Keith Lawrence pers.
commun.)

Impact assessment
The impact of the construction of Dworshak D a m  and

hydroelectric power generation on the breeding population
of bald eagles in the study area is clouded by mitigating
circumstances. The evidence of breeding bald eagles in
the study area shows that eagles were present in the upper
reaches of the study area under pristine river conditions
that were evident during the 1920's and 1930's. With the
increase in logging activity and logging drives, which are
known as an activity that is disruptive of breeding eagles
population, (Juenemann et al. 1972 cited by Snow 1973;
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WYGF 1983); the breeding populations were only found in
more isolated areas like the Kelly Creek Ranger District
(Johnson and Melguist 1973).

The construction of the Dworshak Reservoir could have
enhanced the study area for breeding bald eagles because
of their affinity for large open expanses of water (USFS
1981; WYFG 1983). The Bald Eagle Recover Team has set a
goal of 1 nesting pair of bald eagles for the Clearwater
River/Dworshak area because of this characteristic (Wayne
Melguist, IDFG pers. commun.). However, the creation of
the reservoir has increased access by boat and roads,
facilitated establishment of campgrounds, increased on and
off site logging activites through more economical log
transportation, thereby eliminating or severely
restricting the possibility of re-establishment of nesting
eagles in a known historical breeding ground. Elk
mitigation activities, in the hard core area which
includes 75 clearcut units, encompassing 2,905 acres
(USACE 1985), have eliminated possible nesting sites from
the study area. Increased access to log handling sites on
the reservoir, has encouraged extensive logging contracts,
on private and state lands adjoining Corps Lands thus
eliminating thousands of acres of possible nesting sites
along the border areas of the study site. In total,
25,900 acres, within the study area (above Dent Bridge),
of historical and potential bald eagle nesting habitat
were lost, facilitated by increased human activity in the
area (Table 4).

The present status of the prey base available in the
reservoir and what the impacts of changes in reservoir
morphology and productivity are being studied at this time
(Nez Perce Tribal Fisheries pers. commun.). The effects
of turbidity, erosion, density currents and reservoir
fluctuation on the fisheries of Dworshak Reservoir is not
known. Long term reliability of a prey base under these
conditions is doubtful.

Wintering eagles were affected first by the
elimination of the salmon runs due to the construction of
the Washington Water Power Dam in Lewiston. Changes in
the facilities and an Idaho Fish and Game reintroduction
program increased chinook salmon until Dworshak Dam
blocked any further runs. With the loss of this run, the
eagles lost a major source of early winter food. The
introduction of kokanee has initially provided a
replacement of early winter food. The present status of
the Kokanee population is under study by the Idaho Fish
and Game at the present time (IDFG pers. commun.).
Flushing of kokanee through the dam, providing dead or
dying fish for eagles is an option but an unstable one.
This food source for bald eagles is inconsistent at best.
The amount of carrion in the area and the stability of the
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Table 4. Acreage of land impacting bald eagle nesting
from the construction of Dworshak Dam above Dent Bridge.

Type of Impact Area (ac)

Inundation 8064

Project Operations 51.7

Log Handling Operations 118.4

Recreation High Density 173.2

Recreation High Density Future 600.3

Wildlife Management Intensive 9852.2

Wildlife Management Moderate 7040.9

Total 25900.7
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source is unknown. Construction of Dworshak Dam has
provided for increased opportunities for the survival of
bald eagles if the food source is adequate. Dworshak has
provided a 16,417 acre open expanse for feeding on
carrion. Bald eagles do not generally feed in brushy
areas (Stalmaster 1976). The open drawdown area, the
frozen over reservoir and any open water are ideal for
feeding areas. The increase in mortality of deer due to
lost winter range may also have indirectly benefited bald
eagles providing an increase in carrion.

Evidence such as observations of life long residents
in the area, occasional documented sightings and knowing
the importance of the anadromouss fishery in the north Fork
Clearwater River, indicates that the North Fork drainage
was a historically important breeding area for bald eagles.

The down stream effects of the Dam are variable. The
stability of the flows and release of warm water in the
winter, provides open stable water flows for waterfowl
which are a preferred food source of wintering eagles.
However, the stable winter flows of the 1-r Clearwater
also will reduce stranding of fish in the river that
occured during normal fluctuations.

In general, bald eagles could benefit from the
construction of Dworshak Dam, because they are very
opportunistic and will take advantage of every situation
as long as a stable food source is available and sources
of disturbance are kept to a minimum.

Management Goals, Plans and Programs
The state of Idaho's management goals objectives and

wwr-, for bald eagles are presented in the IDFG's,
Nongame Species Management Plan prepared by Morache et al.
(1985). Bald eagles are covered under the raptor
management plan for the state. All raptors are protected
under state and/or federal law. The bald eagle warrants
special attentions because of its endangered species
designations by both the State of Idaho and the Federal
Government. The State of Idaho has participated on the
Pacific States Bald Eagle Recovery Team since its
inception and will assist the USFWS with the
implementation of the recovery plan as it applies to
Idaho. The status overall goals is to cooperate with the
USFWS in the recovery plan goal of establishing 31 active
bald eagle nests in the State of Idaho.

The Pacific States Bald Eagle Recovery Team's
proposed management direction as it pertains to Central
Idaho bald eagles is to encourage restoration of
anadromous fisheries; locate nesting pairs and increase
nesting populations; maintains wintering habitat; protect
existing nest sites; and regulate human disturbance.
(Karen Steenhof; BLM, pers. Comm.). The recovery team has
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designated a goal of one nesting territory for the
Clearwater/Dworshak  area because of the establishment of

Dworshak Reservoir, however, the recovery team is
reluctant to designate specific nesting sites for
protection because predicting future bald eagle use in a
specific nesting area is difficult at best (Rich Howard,
USFWS, pers. comm.). The recovery team will focus on
protecting existing nesting sites and their expansion.

The USACE has an obligation under the Endangered
Species Act of 1973, to consider the effects of land use
activity on those endangered species inhabiting the area
of concern (USACE 1985). Habitat management decisions
which will enhance the bald eagle population at Dworshak
is being considered in land use classification and
management plans for the project.

Osprey

Pre-construction conditions
Estimates of osprey populations in the North Fork

Clearwater drainages-for the pre-construction era are
sketchy at best. Life long residents in the North Fork
area have always remembered seeing osprey and osprey nests
over the entire length of the North Fork Clearwater River
(Alfred Jenks, Frank Altmiller, Fred Warren pers.
commun.). These observations were made during the 1920's
and 1930's. Larrison et al. (1967) using an annotated
checklist by M.T. Jollie during the period 1946-1956,
mentions ospreys nesting in the North and Middle Fork of
the Clearwater River.

Nesting populations in north and central Idaho have
been surveyed extensively since the early 1970's to
determine population size and nesting success (Schroeder
1972, Johnson and Melquist 1973, Melguist 1974, Shroder
and Johnson 1977 Talbert 1978, Van Daele et al. 1980). In
1971, a total of 166 osprey nests were located in the
Coeur d'Alene, Pend Oreille and Clearwater drainages
excluding the North Fork Clearwater (Shroeder and Johnson
1977). Melguist (1974) reported locations of osprey nests
in the Clearwater, Coeur d'Alene, Kootenai, and Pend
Oreille Drainages for 1972 and 1973. He found a total of
270 nests in 1972 and 286 nests in 1973.

It's clear from the above information that a nesting
population of ospreys was present in the North Fork area
but the exact number is not available. Nesting along the
lower Clearwater has not been documented.

Post-construction conditions
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The breeding population of osprey on Dworshak
Reservoir has been monitored by the USACE since the
filling of the reservoir. Asherin and Orme (1978),  found
a total of 16 nests of which 12 were occupied in 1976. A
total of 13 young were fledged in 1976. In 1977, the
authors counted 32 nests of which 18 were occupied.
Twenty two young were fledged in 1977. Nine percent of
all nests were between the dam and Dent Bridge, 25 percent
between Dent Bridge and Evans Creek, 19 percent between
Evans Creek and Grandad Bridge including the Little North
Fork arm and 47 percent above Grandad Bridge.

The draft Waster Plan for Dworshak Reservoir (USACE
1985) shows the locations of 43 nests. Nine nests (21%)
were located between the dam and Dent Bridge, 6 nests
(14%) between Dent Bridge, 9 nests (21%) between Evans
Creek and Grandad Bridge, and 19 nests (44%) above Grandad
Bridge. Since the filling of Dworshak Reservoir, there
has been a steady increase in the number of nesting
osprey.

Osprey nests have not been documented for the lower
Clearwater River from the State Line to Orofino, however,
an inventory of osprey nests conducted by the Nez Perce
Indian Tribe Wildlife Program (Lawrence 1985), found 11
osprey nests (6 active) along the Middle Fork of the
Clearwater River from Orofino to Kooskia, ID. Over half
the length of the lower Clearwater is similar in
vegatative Cover to what is found along the Middle Fork.

Impact assessment
The construction of Dworshak Reservoir has increased

breeding opportunities for osprey above the dam. The loss
of nesting sites inundated by the reservoir does not
appear to be a limiting factor in the study area,
although, 5764.9 acres have been eliminated as nesting
sites due to project operations such as log handling
facilities, high density recreation and timber harvested
for elk mitigation. Any losses of nesting opportunities
on the remaining 25,170.5 acres will depend on the levels
of human activity on the reservoir, in and around nesting
ospreys. As road and boat access increases as expected on
Dworshak Reservoir (USACE 1985), existing populations of
nesting osprey will be adversely impacted.

USACE lands provide only a narrow buffer around the
reservoir from private land owners that have clear cut
their timber down to the Corps boundary. This makes the
corps "buffer" all the more critical as nesting habitat.
The narrowness of the buffer zone combined with adjacent
logging activity, has created extensive tree blow down
problems, which the Corps is now experiencing (USACE pers.
commun.) on hard core elk mitigation lands. Tolerance for
nesting near logged over areas is not known.
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The total amount of feeding area for ospreys has
increased substantially from 1,700 to 16,417 acres. The
condition of the fishery in Dworshak Reservoir with
respect to the preferred fish species taken by osprey is
not known. There have not been ecological studies done on
this population of osprey to determine what their food
habitats are and what their breeding success is.

Time delayed adverse effects on the fishery in
Dworshak Reservoir would have a detrimental impact on the
osprey population. Many newly created reservoirs exhibit
a boom in fishery production upon filling, followed by a
subsequent fish population collapse several years later.
Fisheries studies such as those recently initiated by the
Nez Perce Tribe and IDFG may provide answers to the
questions that need to be answered before the
interelationship  of Dworshak Dam and the osprey population
can be clearly interpreted.

The reason for the lack of nesting osprey along the
lower Clearwater is not known. It is not known whether
nest site characteristics or prey availability limit use
of this area. No completed study is available to explain
why osprey limit their use of the lower Clearwater River.
A possible explanation could be that higher minimum flows
and reduced maximum flows has increased human activities
along the river through increased boat fishing, which
increases harassment. River stabilizing also tends to
move human activities like agriculture, dwellings and road
construction closer to the waters edge, decreasing the
width of the riparian zone.

Manaqement Goals, Plans and Programs
The State of Idaho's management goals, objective and

prwr-s , for osprey are presented in the Idaho Department
of Fish and Game's Nongame Species Management Plan
prepared by Morache et al (1985). Ospreys are covered
under the raptor management plan for the State. All
raptors are protected under state and/or federal law. The
department will endeavor to acquaint the public with
raptor identification, ecology, and predator-prey
relationships to enhance public understanding and
appreciation for raptors in general. An issue of concern
with ospreys identification by the state is the absence of
nesting sites which may limit density and distribution.
The departments strategy for this issue will be to
cooperate with approximate agencies to provide artificial
nesting platforms and protect natural nesting sites
whenever and wherever possible.

The USACE monitor osprey populations on the reservoir
and will manage for ospreys through land use
classification and management plans for the project.
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The Nez Perce Tribe monitors the status and
distribution of osprey nests along the Clearwater River
lying within reservation boundaries under the Rights
Protection Program, administered by the BIA and conducted
by the Nez Perce Tribal Wildlife Program.

White-tailed and Mule Deer

Pre-construction conditions
There are no population estimates of white-tailed or

mule deer in the lower drainage during the
pre-construction era. There have not been any studies on
habitat use, movements, or food habits on this population
of deer.

Local residents would see white-tailed and mule deer
along the upper slopes and along State-Highway 12, where
on occasion they would become a road kill (IF&G pers.
cm.). Whether these particular animals were members
of a resident herd is not known.

Between 1954-1958, Norberg and Trout (1958) conducted
a game and range study of the Clearwater Drainage upstream
from the confluence of the North Fork Clearwater River.
They delineated white-tailed deer winter range to include
the Clearwater River from the confluence of the North Fork
upstream to Kamiah, Idaho. They also included the slopes
along both sides of the tailwater area of the North Fork.
Elevation and exposure being factors used to establish
winter range. It would then follow that all the area
within the study site falls into the two species winter
range designation and the amount of use of would be
determined by the severity of the winter.

Post-construction conditions
The inventory of riparian habitat along the lower

Clearwater River by Asherin and Orme (1978) is the only
information available for post-construction populations of
white-tailed and mule deer in the study area. In an
aerial survey along the north side of the lower Clearwater
conducted on April 18-19, 1977, they observed a total of
16 white-tailed deer from the state line to the mouth of
the North Fork, including both sides of the North Fork
from the mouth to Dworshak Dam. They recorded 10 deer
from the state line to Potlach Creek and 6 deer from
Bedrock Creek to the North Fork. They ranged in elevation
from 1400 to over 2900 ft. In addition, 2 mule deer were
spotted by project personnel at the mouth of Coyote Gulch
on March 1, 1977.

Aerial counts along the south side of the lower
Clearwater during the same period found a total of 30
white-tailed deer distributed from Lapwai Creek to a point
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opposite from the mouth of the North Fork. The deer
ranged from 1100 to over 2900 ft. in elevation. Asherin
and Orme (1978) observed 3 deer from Lapwai Creek to
Cottonwood Creek 13 deer from Cottonwood Creek to Canyon
Creek and 14 deer from Canyon Creek to a point opposite
the North Fork.

Ten mule deer were also counted during the aerial
search. They were distributed from the State line to
Cottonwood Creek. All deer were located in the 1400 to
1700 ft. elevation zone. The authors observed 6 mule deer
between the state line and Lapwai Creek and 4 mule deer
from Lapwai Creek to Cottonwood Creek.

The spring in which the aerial survey was conducted
followed one of the driest and most open on record
(Asherin and Orme 1978). Because of the lack of snow
cover and the early greenup, the survey was considered
be a census of resident animals only. The authors felt

to

had it been a more normal year, many more deer would have
been seen due to an influx of migrating deer out of the
higher country. Most of the deer observed were seen in
brush fields and thickets.

The use of the riparian habitat along the lower
Clearwater is considered to be light. Asherin and Orme
(1978) saw only occasional use of the riparian zone of
deer. On Hay, 22, 1976, deer tracks were observed on
Upper Hog Island. The authors recorded deer tracks in
black cottonwood and coyote willow riparian communities at
R M  31.0, during the spring of 1976. Deer tracks were
recorded on sand bars at RM 39.4 during the fall of 1976,
and deer pellet groups were noted in a coyote willow stand
during the winter of 1977 at RM 31.4.

White-tailed and mule deer road kill records kept by
the IDFG in Lewiston, show road kills distributed over
most of the length of the lower Clearwater study area.
(IDFG unpublished data, 1987).

Impact Assessment
The high mobility of white-tailed deer and mule deer

preclude any direct impact by the construction of Dworshak
Dam and hydro-electric power generation. With no
pre-construction population estimates and no information
of the specific ecology of the lower Clearwater deer
herds, impacts on deer numbers can't be determined.
However, with the knowledge we have at present, it is
estimated that there is minimal impact by hydro-electric
power generation at Dworshak Dam, on deer numbers and deer
habitat, along the lower Clearwater River.

Indirect impacts on deer herds due to blocking of
movement patterns by high flows in the lower Clearwater
during the fall and winter drawdown, may or may not be
detrimental. with the loss of extensive white-tailed deer
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winter range in the pool area more animals are being
confined into a smaller winter range area. Deer can
remain in the area or move to a less stressful situation.
The lower Clearwater is situated to provide low elevation
winter range to white-tailed deer from the North Fork
area. High river flows in the late fall and winter, could
prove to be a hazard by drowning or act as a barrier to
deer movement. The possible barrier of winter time high
flows, added to the hazards of State Highway 12 and the
Camas Prairie Railroad may have considerable impact during
a severe winter.

Management Goals, Plans and Programs
The state of Idaho's management goals objectives and

programs, for white-tailed deer are presented in the IDFG
White-Tailed Deer Management Plan, 1986-1990,  prepared by
Hanna and Meske (1985). The States overall goals for
white-tailed deer are to maintain their populations,
increase harvest and -provide more recreational opportunity.

Management strategies identified by IDF&G are as
follows:

1.

2.

3.

4.

5.

6.

The Department will consider cooperative studies
to increase ecological information about
white-tailed deer in northern Idaho.
The Department, in cooperation with appropriate
agencies and private landowners, will work to
reduce and mitigate the loss of white-tailed deer
habitat which they listed as the number one
problem concerning white-tailed deer in the
future.
The Department will continue to cooperate with
other law enforcement agencies to reduce unlawful
activities as white-tailed deer populations come
into increasing contact with human habitation.
The Department will deal with depredation caused
by white-tailed deer on a case by case basis.
The Department will continue to increase and
improve their knowledge on population status, age
and sex composition of white-tailed deer
populations throughout the State.
The Department will continue to monitor road kill
losses and cooperate with appropriate agencies to
reduce these losses.

The state of Idaho's management goals, objectives and
programs for mule deer are presented in the IDFG, Mule
Deer Management Plan, 1986-1990, prepared by Trent et al.
(1985). The States overall goal for mule deer are to
maintain the present population size in most units, allow
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increases in some units and reduce populations in a few
selected units.

Management strategies identified by IDFG to
accomplish these management goals are as follows:

1.

2.

The Department will work with the USFS and other
landowners and managers to use prescribed burning
to rehabilitate existing brush fields on winter
range and promote the use of clearcut logging,
followed by slash burning in the fall, on winter
range areas.
The abundance and distribution of mule deer in
Northern Idaho management units, do not allow
efficient data collection in most units. Mule
deer information will be collected incidental to
programs for elk in most units in Northern
Idaho. In higher density units aerial surveys
will be conducted to determine population
structure and trend.

In concurrence with State management plans, the Nez
Perce Tribe has a program of protecting and enhancing
valuable white-tailed deer winter range within the
reservation. In cooperation with the Tribal Forestry
Program, wildlife concerns are incorporated into the
forestry program and wildlife impacts are mitigated for on
a case by case basis. The Tribe is also establishing a
complete habitat inventory of the reservation using GIS
and remote sensing which will assist in detailed wildlife
management.

River Otter

Pre-construction conditions
There is no information available on population

estimates of river otters along the 1-r Clearwater prior
to construction of Dworshak. There is no available
information on the ecology, food habits, movements or
habitat use by otters along the lower Clearwater. Andy
Eaton (pers. co-.) a government trapper and long time
resident of Lewiston, recalled seeing river otter quite
frequently down in the area of the Washington Water Power
Dam in Lewiston. He remembered seeing otters climbing
into the fish ladder at the dam trying to catch
steelhead. No date was given for that observation.

Rust (1946) stated that in the 1920's, otter were
fairly common along many of the larger streams and
isolated lakes in northern Idaho but by the 1940's
excessive trapping and lack of seclusion reduced there
numbers.
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Pre-construction trapping records from the State for
the lower Clearwater area were not available at the
printing of this draft.

Post-construction conditions
The amount of documented information available on the

river otter, along the 1-r Clearwater is very limited.
The state of Idaho has had a closed season on river otter
since the filling of Dworshak so no post-construction
records of trapping success is available.

Asherin and Orme's (1978) study recorded 13
supplemental observations of otter along the riparian
habitat of the lower Clearwater. The authors recorded 13
observation, 12 of which occurred above RM 25.3. The
remaining observation was at RM 9.0. The river otter was
not associated with a particular vegetation type, but tied
to sandy banks where tracks were recorded. Sightings of
single individuals were also recorded. Local residence,
have observed otters-on sand bars, scattered along the
river bank, sitting and feeding (Roger van Houten pers.
conmmun.) I observed a single otter on the island at the
mouth of the Potlatch  River (RM 15) and on another
occasion 2 otters swimming and feeding around RM 37.

Melguist (1981) found a minimum population of 41
otters in the Cascade Reservoir area in West central
Idaho. He estimated otter population densities from one
otter per 1.6 miles, to one otter per 3.0 miles. Wayne
Melguist (per-s. commun.) felt that otter densities along
the lower Clearwater would not be so much unlike what he
found along the Payette River.

Impact assessment
The impact of Dworshak Dam and hydroelectric power

generation on the lower Clearwater population of river
otter is a complex one. Site specific impacts on otter
numbers is not available and because of their mobility and
adaptability, down stream impacts of Dworshak Dam may be
isolated, temporary, or just an inconvenience. The
primary impact on river otters would be to the otters prey
base. Otters are opportunistic predators that will feed
on a number of prey species (Larrison 1967). Melguist
(1981) stated that "prey species consumed by otter were
generally taken in direct proportion to their relative
abundance." However, the author also found that
vulnerability of prey was also a contributing factor. The
short and long term impacts of river flow fluctuations due
to power generation at Dworshak, on fish species
diversity, distribution, and reproductive success
downstream is very important to the otters survival.

Frequent fluctuation in river flows may provide
stranded prey in shallow pools and slack water areas and
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become important in their foraging success. Increased
riparian habitat due to stabilizing of the river may
increase den and resting spots, as long as the water level
remains stable, but if fluctuations occurred that exposed
the entrance to the den, otters could fall victim to
terrestrial predators (Asherin and Orme 1978).

Reduced maximum flows in the lower Clearwater has
provided the stability needed to increase human activities
like agriculture, dwellings, roads, and railroad
construction without fear of damage. This increased
pressure along the riparian zone along the river will
eventually be detrimental to river otters which require
this area to survive.

Management Goals, Plans and Programs
The State of Idaho's management goals, objectives,

and programs for river otters are presented in the IDFG
Furbearers, Species Management Plans 1986-1990, prepared
by Toweill et at. (1985). River otters are classified as
furbears in Idaho but the season has been closed since
1972 due to declining populations. Overall goals of the
State are to maintain river otter populations and
distribution. Encourage nonconsumptive  enjoyment of river
otters and improve the data base on river otter
populations. Several management strategies identified by
IDFG are as follows:

1. The Department realizes that accidental catches
of river otters will occur. To minimize impacts
on the river otter population, the Department
will (a) require that trappers check traps at
least every 72 hours and release, if possible,
non-target animals accidentally trapped; (b) aid
in release of others if necessary; (c) form a
committee comprised of trappers and Department
personnel to jointly develop a mechanism to allow
trappers to deliver river otters accidentally
captured to Department personnel.

2. The Department will develop and implement a
statewide data collection system for monitoring
river otter distribution and populations.

3. The Department will (a) inventory unoccupied
suitable river otter habitat; (b) determine
relative priorities for introducing river otters
into identified areas; and (c) stock these areas
as river otters and funds become available
through capture at fish hatchery depredation
sites.
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Beaver

Pre-construction conditions
Beaver are a valuable fur bearing species in the

state of Idaho with the Idaho Fish and Game issuing
trapping permits in areas that can sustain a yearly
harvest or if an individual beaver becomes a nuisance,
they are removed by permit or by live trapping (IDFG per.
commun.). The number of permits issued depends on
population size and will vary depending on the amount of
area included within the permit area. Reporting of
harvest to the Idaho Department of Fish and Game is on a
county wide basis so population estimates for the lower
Clearwater would not be site specific. Information on
population estimates, the ecology, movements, and habitat
use for beaver in the lower Clearwater during the
pre-construction era does not exist. Life long residents
in the area remember that along the lower Clearwater
beaver occurred more commonly in areas of tributary creeks
that have an abundance of deciduous trees and shrubs the
beaver use as food and building material Andy Eaton (pers.
commun.), a long time resident, recalled that beaver huts
built along the river at times fell victim to large spring
floods but as soon as the maximum flows were over, the
beaver were right back rebuilding.

Post-construction conditions
The only work done on determining population

estimates of beaver and overall habitat use has been
Asherin and Orme (1978) inventory along the lower
Clearwater. The authors conducted an extensive search
along the lower Clearwater to find beaver dens and
evidence of use. A total of 35 supplemental observations
were made during the study. It was not clear, in the
study, if these observations included actual beaver
sightings or just evidence that beaver had been there, or
a combination of the two. The authors found all
observations were associated with riparian habitats or the
river and adjacent ponds.

The above study conducted an intensive search for
beaver dens in July of 1977. Seventeen bank dens were
located with 10 showing current activity. Asherin and
Orme determined annual beaver production was 40
individuals and a total population of 50 to 60 animals.
The authors found, through trapper surveys, that 72 beaver
were trapped along the lower Clearwater between 1972 and
1976. Forty three of this total were in 1976, a year of
good fur prices the authors pointed out. This trapping
information also included beaver trapped in the Potlatch
River drainage.
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Impact assessment
Asherin and Orme's (1978) study established

population estimates of beaver along the lower
Clearwater. The authors felt that, if mortality factors
are not significantly high, their data indicated an
expanding population . The specific behavior and
ecological requirements that permitted beaver to survive
along the lower Clearwater was not documented by Asherin
and Orme (1978).

The irregularity of releases from Dworshak and the
timing of these fluctuations may cause increased
vulnerability to predation by repeated exposure of dens to
dewatering. Unseasonably high flows in the fall and
winter would increase the amount of energy beaver would
have to expend making repairs and adjustments to dens and
food caches. This would occur during the season of
normally reduced outside activity.

The stabilizing of seasonal flows in the lower
Clearwater after the construction of Dworshak Dam will
increase the desirability of the riparian zone to be used
in agricultural activities, construction dwellings, road
and railroad construction and for increased recreational
use, like boat fishing.

The total amount of riparian habitat will decrease
due to man's encroachment and the amount of animal
harassment by man will increase as the frequency and
intensity of human activities increase along the river
corridor Slough and Sadleir (1977) felt that railways,
roads, and land clearing often are adjacent to waterways
and may be major limiting factors affecting beaver habitat
suitability.

Managementt Goals, Plans and Programs
The state of Idaho's management goals, objectives and

mxm=, for beaver are presented in the IDFG Furbearers,
Species Management Plans,
et at. (1985).

1986-1990,  prepared by Toweill
Beaver are classified as furbearers in

Idaho, contributing substantially to the overall economic
value of trapping in the state. General goals outlined by
the State are to maintain or increase annual beaver
harvest seasons and encourage nonconsumptive use and
enjoyment of beaver and their habitats.

Management strategies identified by IDFG are as
follows:

1 .  The Department will (a) direct trappers into
chronic beaver damage areas; (b) continue to
handle beaver damage complaints on private lands
on a complaint basis; (c) continue a program of
landowner education stressing means of preventing
beaver damage and correcting problem situations;
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(d) encourage landowners to use beaver to control
erosion, raise local groundwater levels, and
create ponds whenever appropriate; and (e)
authorize beaver kill permits to landowners when
necessary.

2. The Department will consider positive and
negative impacts of heaver dams on fish and
wildlife habitat on public lands when
establishing goals, objectives and regulations
for beaver management.

3. The Department will (a) adjust general season
length as necessary to increase or decrease
harvest; and (b) use controlled beaver trapping
units only as necessary on a local basis.

Canada Goose and Mallard

Pre-construction conditions
The lower Clearwater River falls along the fringes,

of important travel lanes for waterfowl in the Pacific
Northwest (Bellrose 1976). No information on breeding or
wintering duck and geese population estimates were found
for the pre-construction era along the lower Clearwater.
In general, the lower Clearwater did not fulfill ideal
nesting requirements for nesting mallards or geese, that
were described by Bellrose (1976), unless nesting occurred
in isolated areas such as on islands and in slackwater
areas or ponds near the river. The slackwater area around
the Washington Water Power Dam may have had some isolated
nesting.

The use of an area for wintering is dependent on the
amount of open water (Bellrose 1976). With the majority
of the lower Clearwater being prone to freezing in the
winter, only the first 12 miles of the lower Clearwater
were used by wintering waterfowl and surveyed by Idaho
Fish and Game. Early surveys were not available at this
printing.

Post-construction conditions
In 1976, a waterfowl nesting survey conducted by

Asherin and Orme (1978) accounted for 1 mallard nest and 2
additional broods near the ponds along the Lewiston Dike
and 1 brood on the sewage pond near Orofino, for a total
minimum production of 22 mallards. A minimum production
of 8 shovelers and 7 common mergansers was recorded. In
1977, the authors accounted for a minimum production of 67
mallards, 4 American wigeon and 45 common mergansers.

Goose nesting surveys were conducted on islands in
the lower Clearwater by Asherin and Orme (1978), in
cooperation with IDFG. The surveys were conducted in 1976
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and 1977. In 1976, the authors found goose nesting
occurring on 6 islands. A total of 21 nests were found,
19 hatched successfully and 89 goslings were produced.
Upper and Dower Hog Islands each recorded 8 nests for 76%
of the nests surveyed. In 1977 the survey recorded 30
goose nests, with 24 hatching successfully producing 121
goslings. Upper and lower Hog Islands again, provided the
most suitable nesting habitat recording 22 nests, 11 each,
for 73% of the recorded nest count. During the 1976 and
1977 goose nestings surveys, measurements from the nests
to the high water mark were taken. The authors found: 7
nests (14.6%) in the flood plain, 28 nests (58.3%) from
O-10 meters, 7 nests (14.6%) from 10-20 meters, 1 nest
(2.1%) from 20-30 meters and 5 nests (10.4%) >30 meters
from the high water points on the islands. No nests were
lost due to flooding during these surveys.

Subsequent surveys conducted by IDFG were not
available at this printing. Wintering populations of
waterfowl were associated along the shoreline of the
islands and numerous gravel bars (Asherin and Orme 1978).
Wintering geese were found mainly on islands or the goose
pastures developed along the lower Clearwater by the USACE.

Impact assessment
Decreased maximum flows along the lower Clearwater

reduced the ability of the river channel to maintain or
create new island, stream bank and flood plain habitat by
scouring and flooding low lying areas. This reduced the
overall carrying capacity of nesting waterfowl due to
reduced the amount of unique habitat within the flood
plain of the lower Clearwater.

Frequent flow fluctuations between the seasonal high
and low water marks can cause flooding of nests that lie
within the flood plain. Asherin and Orme (1978), found
over 14% of the goose nests surveyed fell in the flood
plain which would be susceptible to reoccurring high flows.

The increase in the stability of the river has
allowed further vegetation succession to occur within the
high and low water marks on islands throughout the length
of the river. Over 82 acres, on the islands that were
analyzed, have become more vegetated, due to the lack of
scouring and flooding, thus possibly becoming more
attractive to nesting geese and mallards. This zone still
is regularly flooded during power peaking during the
breading season which would make this zone unavailable for
successful nesting.

Controlled low-flows during the breeding and brooding
season has also increased access to favorite shorelines for
fishing, swimming, or boating which can be detrimental to
brooding and nesting waterfowl. Asherin and Orme (1978)
found goslings of mixed ages within one group which showed
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broad separation in nesting dates which they attributed to
possible harassment by human activities in the area. No
firm data was presented to collaborate their hypothesis.

Increased flow fluctuations on the lower Clearwater
probably reduces the amount of primary production due to
frequent dewatering along shallw areas, although there
has been no work done on the changes in primary
production, species diversity, survival and coverage,
along the lower Clearwater,
flow regime.

that occur under the present

Opportunities for wintering waterfwl have increased
due to the ice free river conditions over the entire
length of the lower Clearwater, however, the increased
fall and winter flows reduce the amount of exposed gravel
and sand bars used for loafing. Increased fall and winter
flows also increase access by boats during steelhead
season which can be a continual harassment to wintering
geese and mallards.

Management Goals, Plans and Programs
The state of Idaho management goals, objectives and

programs for Canadian geese and mallards are presented in
the IDFG, Water Fowl Management Plans, 1986-1990, prepared
by Will et al. (1986). The States overall goals for
Canadian goose and mallard populations are to increase
Idaho's local and wintering Canadian goose/mallard
populations. Encourage other agencies and organizations
to increase populations of Canada geese/mallards and
maintain populations of all waterfowl which migrate into
or through Idaho. Increase the annual harvest and
recreational hunting opportunities. Increase water fowl
habitat in Idaho.

Management strategies identified by IDFG to fulfill
these goals are as follows:

1 .

2.

3.

The Department will attempt to increase Idaho's
duck/goose  productions by improving nesting
habitat on WMA's (Wildlife Management Areas) that
benefit waterfwl, cooperate with Ducks Unlimited
in there new Marsh Program and cooperate with
other agencies and private landowners in making
their lands more productive for waterfowl.
The Department will acquire food for ducks for
use in summer, fall and winter. This will
increase local duck production, improve duck
distribution and hunting opportunity during the
hunting season, and reduce damage to crops on
private lands.
The Department may continue to monitor lead
poisoning in duck and geese, keeping the public
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informed and adjusting hunting regulations
accordingly.

4. The Department will adopt regulations which
create hunting closures to improve duck and
hunter distribution and will cooperate with the
USFWS in adopting hunting regulations and
management practices.

5. Specifically, the lower Clearwater area, the
Department established a wildlife preserve from
Spaulding to the Eighteenth Street Bridge in
Lewiston, Idaho and between U.S. Highway 12 and
the Camas Prairie railroad line (Idaho Code;
36-1908) for the protection of wild animals and
birds, and their breeding places. The Department
maintains goose nesting platforms on a number of
the larger islands along the lower Clearwater and
conducts nesting surveys for production
estimates. At the present time, a minimum of 20
breeding pairs is the goal set for the lower
Clearwater River.

Great Blue Heron

Pre-construction conditions
Documentation, of pre-construction population

estimates of the Great Blue Herons along the lower
Clearwater, was not available. Great Blue Herons are
large conspicuous birds that build large conspicuous nests
but often require isolated nesting habitat (Short and
Cooper 1985). Any nesting that did occur, would probably
be along an isolated creek or gulch that provided
sufficient nesting habitat and is isolated from the
activities along the lower Clearwater. Since the lower
Clearwater does fall within its breeding range (Peterson
1961; Chandler et al. 1966), it is assumed that the study
area would provide primarily feeding habitat during the
breeding season.

Great Blue Herons are migratory where the water
freezes (Udvardy 1977) so most of the lower Clearwater
that froze up during the winter would have no wintering
herons. Great Blue Herons would likely winter in the
Lewiston stretch of the Lower Clearwater which remained
ice free.

Post-contruction  conditions
The only documentation available for Population

estimates and season of use, by Great Blue-Herons is found
in Asherin and Orme (1978) inventory of riparian habitats
of the lower Clearwater River. The authors recorded
sightings of Great Blue Herons along the lower Clearwater
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in every month of the year, except June 1976 and May/June
1977. They recorded monthly highs of 13 and 12 herons for
March 76 and February 1977, respectively. A total of 141
sightings were recorded with 27 (19%) occurring in the
summer (May-Aug.), 47 (33%) occurring in winter
(Nov.-Feb.), and 67 (48%) occurring in the combined period
of spring (Mar.-April) and fall (Sept.-Oct.). The authors
recorded 102 (72%) of the sightings associated with the
river, slough or ponds. This was true throughout the
year. Coyote willow vegetation type, rock rip rap, gravel
and sand bars, and cheatgrass-braze/annual forb vegetation
t
F=

were also habitats that were frequented by herons
a on; the lower Clearwater.

Impact assessment
Reduced maximum flows will reduce the extent that

low-lying areas and sloughs within the flood plain will
regenerate and provide prey species for Great Blue
Herons. In rivers with only a narrow flood plain like
the lower Clearwater, seasonal recharging of this flood
plain provided unique islands of habitats that one are not
normally abundance in the area.

Frequent daily fluctuations along the lower
Clearwater would alternately water and dewater areas
around and between islands, leaving stranded prey more
vulnerable. The advantage or disadvantage of this would
depend on the prey species ability to withstand this type
of depredation to its populations.

Since fish are an important item in the diet of
herons (Short and Cooper 1985), the health of the fishery
is important to it's survival. The stability of the
fishery, in regards to the preferred prey species of
herons in the lower Clearwater is unknown.

The temperature change of the water from
pre-construction to post-construction has provided ice
free foraging areas for most of the winter along the lower
Clearwater. Wintering populations of herons have probably
increased while population changes, due to the
construction of Dworshak are not know.

Increased stability of the lower Clearwater will
increase man's activities along the river. Increased
agricultural development, dwellings, road and railroad
construction are a few of the activities that reduce the
width of the riparian zone and increase harassment of
wildlife. This would be critical during the breeding
season.

Management Goals, Plans and Prour
The State of Idaho's raanag-? goals objectives and

programs for great blue herons and waterbirds  in general
are presented in the IDFG, Nongame Species Management
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Plans, 1986-1990,  prepared by Morache et al, (1985).
Great blue herons are covered under the waterbird
management plan for the State. All nongame waterbirds are
protected under the Migratory Bird Treaty Act and Idaho
State Law. The States overall goals are to increase
public awareness and knowledge of waterbirds in Idaho. A
State issue is that herons frequently prey on fish in
hatcheries. The Departments strategy is to cooperate with
the USPWS, the agency with primary responsibility for
problems; modify existing Department fish hatcheries where
chronic problems occur, and incorporate control structures
in new hatcheries to minimize depredation.

Yellow Warbler

Pre-construction conditions
Yellow warblers are abundant breeding birds

throughout the United States (Peterson 1961, Chandler et
al. 1966). Low, shrubby vegetation of bogs and river
edges is preferred (Udvardy 1977). Larrison et al. (1967)
lists the yellow warbler as a common breeder in the
riparian areas of streams and rivers in Idaho. More than
90% of the food of yellw warblers are insects (Bent 1953
cited in Schroeder 1982). Population estimates of yellow
warblers during the pre-construction era are not available
for the lower Clearwater River.

Post-construction conditions
Asherin and Orme's (1978) inventory of the riparian

habitat along the lower Clearwater River listed the
yellow-warbler  as abundant during the summer months of
May-Aug. and as an occasional visitor during the spring
(March-April) and Fall (Sept.-Oct). The author recorded
248 observations of yellow-warblers,  all of which occurred
in the summer. They found that 83% of the observations
occurred in 6 of the 19 habitat categories listed
(Table 5). All of the habitat categories that the
yellow-warbler  occurred in but one (mixed conifer-Douglas
Fir, serviceberry), were found within the lower Clearwater
study area.

Impact assessment
Stabilizing seasonal flow fluctuations along the

lower Clearwater River would stabilize the riparian shrub
habitat causing it to expand to areas that used to be
barren. However, continually advancing stages of riparian
habitat (toward climax) may be detrimental in the long run.

Increased stability also increases man's activities
in the area through agriculture, dwellings, road and
railroad construction, and increased activities on the
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Table 5. Vegetation types and the associated counts of yellow
warblers found by Asherin and Orme (1978) along the lower
Clearwater River.

Vegetation Type count %

Ponderosa Pine/Mixed Deciduous Shrub 63 25.4

Spaulding  National Park 42 16.9

Black Cottonwood/Woods Rose 32 12.9

Xeric and Mesic Mixed Deciduous Shrub 28 11.3

Peachleaf Willow 22 8.9

Siberian Elm 20 8.1

Coyote Willow 14 5.7

Mixed Conifer (Douglas Fir)/Serviceberry 12 4.8

Tree-of-Heaven 9 3.6

Ponderosa Pine/Cheatgrass 4 1.6

Annual Forb 2 0.8

Total 248
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water. These activities would decrease the width of the
riparian zone and increase harassment.

Management Goals, Plans and Programs
The State of Idaho's management goals, objectives,

and programs for yellow warblers are presented in the
IDFG, Nongame Species Management Plans, 1986-1990,
prepared by Morache et al (1985). Yellow warblers are
covered under the passerine bird management plan for the
State. All species except the European starling, English
sparrow, and rock dove are protected under the Migratory
Bird Treaty Act and/or state law. The Department's
overall goals is the expand surveys use to determine
trends in passerine bird populations statewide, and expand
public awareness regarding passerine birds through
information and education channels. Urban dwellers will
be encouraged to participate in feeding and in making
habitat improvements for passerine birds in general. The
Department will support Audubon chapter members in the
establishment and maintenance of additional permanent
breeding bird survey transacts to monitor summer
distribution and population trends.

Issues that the State have identified which would
most directly affect yellow warblers are habitat
destruction and the use of insecticides and other
toxicants. Strategies for handling these two issues are
as follows:

1. The Department will encourage the rural public to
improve passerine bird habitat by working
cooperatively with the Soil Conservation Service
(SCS) and the Agricultural Extension Service to
encourage conservation practices relating to bird
habitat.

2. When mortalities are apparent, the Department
will work with the USFWS and EPA to eliminate the
use of chemicals harmful to wildlife.

Chukar and California Quail

Pre-construction conditions
The chukar and the California Quail are typical

representatives of the diverse upland game birds that
occur along the lower Clearwater River. The chukar is an
introduced (Asian) upland game bird that inhabits rocky,
grassy or brushy slopes, commonly found in arid mountains
and canyons (Peterson 1961). Salter (1952 cited in
Asherin and Orme 1978) summarized initial chukar
introductions in Idaho and reported the release of 121
birds in Nez Perce County in 1933. This plant was
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apparently unsuccessful, though an introduction in 1939
and subsequent introductions in adjacent areas have
established chukars in the lower Clearwater drainage. No
information or population estimates of chukars populations
in the lower Clearwater river was found.

California guail is another introduced species to the
study area. This small upland game bird prefers woodland
shrub edges and brush with opening (Udvardy 1977).
Population estimates and habitat use studies for the lower
Clearwater were not available.

Post-construction conditions
Asherin and Orme 1ls78T conducted audio census routes

to document presence and distribution of upland game
during the breeding season. The authors also ran flushing
counts for determining population estimates and densities.

The audio census routes recorded most of their chukar
responses along the Spalding to Myrtle (RM 12.0 to RM
18.2) route for an average of 18.5 calls 1976, and 30.0
calls in 1977. California quail had the most abundant
call responses and were found along the entire length of
the lower Clearwater. The best route for quail call
responses was from Cherrylane to Lenore (RM 21.3 to RM
28.8), with an average number of responses of 222 in 1976
and 301 in 1977.

Flushing counts conducted by Asherin and O r m e  (1978)
recorded a total of 22 chukars in 1976, across from Turkey
Island ( R M 13.8), in Ponderosa Pine/Mixed  Deciduous Shrub
type, for a density of 1.6/acre. None were recorded in
1977. A total of 206 California Quail were recorded in
1976, with 95% of the birds occurring in 3 vegetation
types; Annual Forb (33%), Black Cottonwood/Wood's Rose
(27%), and Ponderosa Pine/Mixed  Deciduous Shrub (35%),
vegetation type. In 1977, a total of 107 quail were
recorded. All, (100%) of the quail were recorded in 3
vegetation types, Ponderosa Pine/Mixed Deciduous Shrub
(5O%), Annual Forb (27%), and Black Cottonwood/Wood's Rose
(22%) vegetation types.

No information on subsequent, upland game bird
population estimates were found for the lower Clearwater
River.

Impact assessment
The reduction of uncontrolled flooding would have a

positive impact on upland game birds in general because of
the risk of washing nests away. Stabilizing the flows
would also lead to advancing the maturity of the riparian
habitat which would offer more grass/shrub cover,
decreasing vulnerability to predators. Daily fluctuations
however, may cause adverse problems. Daily changes in
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distance from available water to cover may increase
vulnerability to predation.

Stability of the lower Clearwater River has increased
the ability of man's activities to move closer to the main
river channel by the use of agriculture, dwellings,
road and railroad construction.

and
Boating activities can

also increase with increased minimum flows. All of these
activities tend to reduce the width of the riparian zone
and increase harassment of wildlife in the area.

Management Goals, Plans and Programs
The state of Idaho's management goals objectives and

progr-b for chukars and California quail are presented
in the IDFG, Upland Game Management Plan, 1986-1990
prepared by Rybarczyk  et al. (1985). The States overall
goals for chukar partridge are to increase chukar
population levels, increase harvest to a level above the
long-term average and increase recreational
opportunities. The States overall goals for California
quail are to reduce the rate at which quail habitat is
being lost, create and enhance habitat whenever possible
maintain harvest, and maintain recreational opportunities.

Management strategies identified by IDFG to
accomplish these management goals are as follows:

1. The Department will (a) identify riparian areas
in poor conditions and work with the responsible
parties to improving habitat; (b) encourage land
managers to preserve riparian habitats through
proper livestock management and rehabilitation
projects; and (c) work with other groups who have

2.
sponsored legislation to protect riparian areas.
The Department will (a) conduct a detailed
analyses of current and past guail population
data and methods used to obtain this information;
(b) consider implementing brood count routes
where practical in conjunction with another

3.
survey; (c) monitor long-term.
The Department will identify areas where
additional water developments  might benefit
chukars and will encourage land managers to (a)
develop water sources (ponds, guzzlers, etc.) to
wildlife; (b) fence springs and seeps to exclude
livestock and provide maximum benefits for
wildlife; (c) manage existing water facilities to
provide water for wildlife throughout the summer;
(d) install and maintain escape ramps in
livestock watering tanks; (e) document losses of
water sources in chukar habitat and seek
mitigation; and (f) recommend that water be made
available for wildlife at new water developments.
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4. The Department will cooperate with and encourage
land managers to undertake projects to
rehabilitate areas invaded by medusa head and
prevent further habitat loss.

5. The Department will not advocate land management
practices that maintain or create annual
dominated grasslands.
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In summary, the construction of Dworshak Dam and
Reservoir has changed 53.6 miles of the North Fork
Clearwater River and tributary creeks and rivers from a
natural riverine habitat to a lacustrine habitat which due
to a reservoirs unique morphology undergoes a constant and
relatively rapid deterioration due to erosion,
sedimentation, changes in water temperature, and changes
in water chemistry. The construction of the reservoir has
increased access to include on and off site logging
activities, recreation facilities and road construction.
All these factors have an impact on wildlife in the area.

Downstream changes in the lower Clearwater include:
ice free river flows throughout the year; water
temperatures that are cooler in the summer and warmer in
the winter; rapid and frequent flow fluctuations; smaller
maximum flows and higher minimum  flows, and changes in
channel and island maintenance.

Use of only available information did not allow for
guantification  of impacts on the selected target species.
Possible sources of impacts have been identified. A
summary of the impact on selected target species is as
follows:

1. Bald Eagles - There was an impact on breeding bald
eagles due to a loss of 25,900 acres of historical
nesting habitat to inundation and increased human
activities. The loss of the anadromous fishery in
the North Fork Clearwater River has had a major
impact on the prey base of bald eagles. The
introduction of Kokanee and a resident fisheries
stocking program has moderated, the loss of a major
anadrcmous fishery. The mitigation goals for bald
eagles in the study area is to reestablish a breeding
population of bald eagles in the North Fork
Clearwater Drainage and establish a reliable prey
base for wintering bald eagles.

2. Osprey - We found an increase in feeding habitat from
1,700 acres to 16,417 acres, If the fisheries is
found to be stable, the osprey population should
stabilize or increase, but if the prey base
deteriorates due to changes in the productivity of
the reservoir, osprey populations will decrease.
There was a loss in the total amount of nesting sites
available due to inundation but this shouldn't be a
limiting factor. No nesting osprey are found below
the confluence of the North Fork Clearwater River.
The mitigation goals for osprey are to provide a
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reliable prey base, protect and enhance nesting
habitat and reduce disturbance of nesting pairs.

3. White-tailed Deer and Mule Deer - No direct loss of
habitat was detected but there could be restrictions
to seasonal movements over 40.3 miles of the lower
Clearwater River. Impacts from changes in the
riparian habitat would be small due to the limited
use of the riparian zone by the local deer
populations. Mitigation goals for mule and
white-tailed deer is to protect and enhance winter
range within the lower Clearwater River corridor.

4. River Otter - There could be impacts due to changes
in water temperature, flow fluctuations and water
chemistry. The fisheries and the food web of primary
producers coul be negatively affected, which would
impact fisheries essential to the survival of river
otter. Changes-in channel and island maintenance
will also effect food availability and fisheries
productivity. These changes have occurred along 40.6
miles of river and on over 207 acres of islands and
river shoreline that are annually flooded.
Mitigation goals for river otter are to identify
protect and enhance, when possible, the ecological
niche the river otter has established for itself
along the lower Clearwater River.

5. Beaver - There was an impact on beaver due to
frequent flow fluctuations increasing vulnerability
to predators by reducing cover, and exposing den
entrances. The fluctuations have also changed the
vegetative makeup of the riparian habitat, the extent
of, we do not know. This has occurred on 40.6 miles
of river shoreline and over 207 acres of island
riparian habitat. Mitigation goals for beaver are to
protect and enhance through areas of riparian habitat
that are identified as important for the beaver
population along the lower Clearwater River.

6. Canada goose - Nesting losses could be possible due
to water fluctuations on over 207 acres of islands.
Reduced benthic productivity and latteral vegetation
due to frequent water fluctuation will reduce nesting
success and winter survival. Availability of
wintering habitat was increased because the lower
Clearwater remains ice-free year-around. Mitigation
goals for Canada geese and mallards are to protect
and enhance nesting habitat and protect winter
foraging and loafing areas from human disturbance.
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7. Great Blue Heron - Losses in feeding habitat could be
seen due to frequent water fluctuations but an
unknown impact would be possible with 40.6 miles of
ice free river. Mitigation goals for great blue
heron are to protect and enhance shallow feeding
areas for wintering blue herons, that are protected
from human disturbance.

8. Yellow Warbler - An increasing population could be
possible due to an increase in the maturity of the
riparian zone. Mitigation goals for yellow warbler
is to protect and enhance the riparian area along the
lower Clearwater  River corridor. Protect against the
encroachment of human activities.

9. Chukar and California Quail - There should be minimal
impact to chukar and Quail if flood plain riparian
habitat is protected from increased human activity
and habitat encroachment. Mitigation goals for
chukar and California quail is to protect and enhance
suitable habitat within the flood plain of the lower
Clearwater which could benefit chukars and California
quail. Emphasis needs to be placed in the future on
the impacts to 40.6 miles of river riparian habitat
from delayed impacts that have not yet been
investigated. Little documentation was available on
site specific downstream effects due to the
construction and operation of Dworshak Dam.
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Appendix A.1 Plows Cm korshsk km and height of the Clearvater River at Peck, Idaho from 
January 1986-1981. 

Plows x 1000 (cfs) Height of River Plow x looo (cfs) ReiRht of River 
Date High Lov Avery Lou High Date Hi% &u Average Law High 

01/01/86 2.6 1.9 1.9 4.3 5.7 01/01/87 2.3 2.3 2.3 4.3 4.4 
01/02/86 10.4 1.9 7.4 4.3 7.5 01/02/87 2.3 2.3 2.3 4.3 4.3 
01/03/86 10.0 5.1 9.7 6.5 7.4 01/03/87 2.3 2.3 2.3 4.3 b.4 

01/04/86 2.2 2.2 2.2 4.6 6.5 OlfObf87 2.3 2.3 2.3 4.4 4.4 
01/05/86 2.2 2.2 2.2 4.6 4.6 01/05/87 2.3 2.3 2.3 4.4 4.4 
01/06/86 2.2 2.2 2.2 4.6 4.6 01/06/87 2.4 2.3 2.3 4.4 4.4 
01/07/86 2.2 2.2 2.2 4.6 4.6 01/07/87 2.3 2.3 2.3 4.3 4.4 
01/W/86 2.3 2.1 2.2 4.6 4.6 01/08/87 2.3 1.0 1.1 3.6 4.3 
OlfWfa6 5.2 0.9 1.4 3.9 5.7 01/W/87 1.1 1.0 1.1 3.1 3.6 
01/10/86 2.0 1.0 1.1 4.0 5.4 01/10/87 1.0 1.0 1.0 2.9 3.1 
01/11/86 1.1 1.0 1.1 4.1 4.2 01/11/87 1.1 1.0 1.0 2.8 3.0 
01/12/06 1.1 1.1 1.1 4.1 4.1 01/12/87 1.1 1.0 1.0 2.8 3.2 
01/U/86 1.1 1.0 1.1 4.0 4.1 01/13/87 1.1 1.0 1.0 3.1 3.8 
01/14/86 1.5 1.0 1.1 3.9 4.1 OL/14/87 1.1 1.0 1.1 3.7 3.8 
01/15/86 1.3 1.0 1.1 3.9 4.0 01/15/87 1.1 1.0 1.1 3.4 3.8 
01/16/86 1.1 1.0 1.0 4.0 4.1 01/16/87 1.1 1.0 1.1 3.0 3.4 
01/17/86 1.1 1.0 1.1 4.1 4.8 01/17/87 1.1 1.0 1.0 3.0 3.2 
01/18/86 1.1 1.0 1.1 4.7 4.9 01/18/87 1.1 1.0 1.0 3.1 3.2 
01/19/86 1.1 1.0 1.1 4.7 5.0 01/19/87 1.0 1.0 1.0 3.2 3.6 
01/20/86 1.1 1.0 1.1 5.0 5.2 01/20/87 1.1 1.0 1.0 3.5 3.7 
01/21/86 1.2 1.0 1.0 4.9 5.2 01/21/87 1.1 1.0 1.0 3.4 3.5 
01/22/86 1.1 1.0 1.1 4.7 5.2 01/22/87 1.1 1.0 1.0 3.2 3.5 
01/23/86 1.1 1.0 1.1 4.7 b.7 01/23/87 1.0 1.0 1.0 3.2 3.5 
01/21/86 1.1 1.0 1.0 4.7 4.8 01/24/87 1.1 1.0 1.0 3.4 3.6 
01/25/86 1.1 1.0 1.0 4.5 4.7 01/25/87 1.1 1.0 1.0 3.6 3.7 
01/26/86 1.1 1.0 1.0 4.3 4.5 01/26/87 1.1 1.0 1.0 3.7 3.8 
01/27/86 1.1 1.0 1.0 4.3 4.3 01/27/87 1.1 1.0 1.0 3.8 4.0 
01/28/86 1.1 1.0 1.0 4.3 b.5 01/28/87 1.0 1.0 1.0 4.0 4.2 
01/29/86 1.0 1.0 1.0 b-5 5.0 01/29/87 1.1 1.0 1.0 b.l 4.2 
01/30/86 1.1 1.0 1.0 5.0 5.7 01/30/87 1.1 1.0 1.0 3.7 4.1 
01/31/M6 1.0 1.0 1.0 5.7 6.3 01/3l/L)7 1.0 1.0 1.0 3.9 3.9 
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Appendix A.2 Plovs froammrshak omaml height of the Cl- tar Riverat Peck, Idaho fra 
Felxnuy 1986 and 1987. 

Pious x 1000 (cfs) He-t of River Plow x 1000 (cfs) Hei&ht of Rivmr 

Dste Hieh Im Average Lou High aate Hieh hu Average Luu High 

02/01/86 1.1 1.0 1.1 6.3 6.6 02/01/87 1.0 1.0 1.0 3.9 5.2 
02/02/86 1.1 1.0 1.0 6.6 6.8 02/02/87 1.1 1.0 1.0 4.5 5.3 
02/03/86 1.1 1.0 1.0 6.5 6.6 02/03/87 1.1 1.0 1.0 4.4 4.5 
oz/wsa 1.1 1.0 1.0 6.3 6.6 02/04/87 1.1 1.0 1.0 4.3 4.5 
02/05/86 1.1 1.0 1.1 6.3 6.3 02/05/8-r 1.1 1.0 1.0 4.2 4.3 
02/06/86 1.0 1.0 1.0 5.9 6.3 02/06/87 1.1 1.0 1.0 b.1 4.2 
02/07/R6 1.0 1.0 1.0 5.6 5.9 02/07/87 1.0 1.0 1.0 4.1 4.2 
02/08/86 1.0 1.0 1.0 5.2 5.6 02/08/87 1.0 1.0 1.0 4.1 4.2 
02/w/))6 1.0 1.0 1.0 4.9 5.2 oz/w/ar 1.0 1.0 1.0 4.1 4.2 
02/io/M6 1.0 1.0 1.0 4.9 5.1 02/10/07 1.0 1.0 1.0 4.1 4.1 
02/11/86 1.0 1.0 1.0 5.0 5.1 02/11/87 1.0 1.0 1.0 5.1 4.1 
02/12/86 1.0 1.0 1.0 4.8 5.0 02/12f87 1.1 1.0 1.0 4.1 4.2 
02/13/06 1.0 1.0 1.0‘ 4.7 4.8 02/13/87 1.1 1.0 1.0 4.2 4.4 
02/14/86 1.0 1.0 1.0 4.7 4.7 02/14/87 1.0 1.0 1.0 5.4 4.9 
02/15/86 1.0 1.0 1.0 4.7 5.0 02/15/87 1.0 1.0 1.0 4.8 4.9 
02/16/86 1.0 1.0 1.0 5.0 6.5 02/16/87 1.0 1.0 1.0 4.7 4.8 
02/17/86 1.0 1.0 1.0 6.5 6.9 02/17/87 1.0 1.0 1.0 4.7 4.7 
02/18/86 1.0 1.0 1.0 6.9 7.3 02/18/87 1.1 1.0 1.0 4.7 4.7 
02/19/86 1.0 1.0 1.0 6.6 7.1 02/19/87 1.1 1.0 1.0 4.6 4.7 
02/20/86 1.0 1.0 1.0 6.1 6.6 02/20/07 1.0 1.0 1.0 4.4 4.6 
02/21/86 1.0 1.0 1.0 5.9 6.1 02/21/87 1.0 1.0 1.0 4.4 4.4 
02/22/86 1.0 1.0 1.0 5.9 6.7 02/22/87 1.0 1.0 1.0 4.4 4.4 

02/23/86 1.0 1.0 1.0 6.7 10.0 02/23/87 1.0 1.0 1.0 5.3 4.4 
02/24/86 1.0 1.0 1.0 10.0 11.9 02/24/87 1.0 1.0 1.0 4.2 4.3 
02/25/86 1.0 1.0 1.0 11.1 11.9 02/25/87 1.0 1.0 1.0 4.1 4.2 
02/26/86 1.0 1.0 1.0 10.8 11.1 02/26/87 1.0 1.0 1.0 4.1 4.1 
02/27/86 6.7 1.0 4.3 10.5 11.7 02/27/87 1.0 1.0 1.0 4.0 4.1 
02/28/86 7.7 1.0 5.4 10.2 11.3 02/28/87 1.0 1.0 1.0 4.0 b.0 
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Appendix A.3 Plows from lkorshak Dlmand height of the Cl emwater Riverat Peck, I- from 
Harch 1986-1987. 

Flows x 1000 (cfs) Height of River Flaw x 1000 (cfs) Height of River 
Date High Lou Average Lou High Date High Iav Average Lw High 

03/01/86 
03/02/86 
03/03/u6 
03/Ob/86 
03/05/86 
03/06/86 
03/07/86 
03/08/86 
03/09/86 

03/10/86 

03/11/86 
03/12/86 
03/13/86 
03/14/86 
03/15/86 
03/16/86 
03/17/86 
03/18/86 
03/19/86 
03/20/86 
03/21/86 
03/22/86 
03/23/86 
03/24/86 
03/25/86 
03/26/86 
03/27/86 
03/28/86 
03/29/86 
03/30/86 
03/31/86 

7.7 

7.7 

9.9 

15.0 

20.0 

20.0 

20.1 

25.0 
25.1 

25.1 
25.1 
25.1 
25.1 
25.2 
25.1 
25.0 
25.2 
25.1 
20.2 
20.2 
20.2 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
4.6 
4.5 
4.4 

7.6 

7.6 

7.6 

7.6 

15.0 

19.1 

20.0 

20.0 
25.0 

25.0 

25.0 

25.0 

25.1 

25.1 

25.0 

25.0 

25.0 

20.1 

20.1 

20.0 

10.2 

10.1 
10.2 

10.0 
10.1 
10.2 

10.0 
4.6 

b.5 

2.0 

2.1 

7.6 

7.7 
8.7 

10.2 

17.0 

20.0 

20.0 

22.5 
25.0 

25.0 

25.0 

25.0 

25.1 

25.1 

25.0 

25.0 

25.0 

23.5 

20.1 

20.1 

15.8 
10.2 
10.3 
10.2 
10.3 

10.3 

10.2 

9.5 

4.5 

2.1 

2.6 

10.7 

10.7 

10.7 

10.6 

12.1 

12.6 

12.6 

13.6 
15.1 
14.4 
14.2 
14.1 
13.8 
13.6 

13.2 

13.0 

12.9 

11.8 

11.8 

11.7 

9.8 

9.7 

9.6 

9.6 

9.9 

9.8 

9.8 

9.0 

9.0 

9.1 

9.9 

11.1 
10.8 
Il.2 

12.1 

12.8 

12.8 

13.6 

15.2 
15.1 
15.0 
14.5 
14.5 
14.3 
13.8 
13.6 
13.2 

13.0 

12.9 

11.8 

11.8 

11.7 

9.8 

9.7 

10.2 

10.2 

9.9 

9.8 

10.2 

9.6 

9.9 

10.b 

03/01/87 1.0 1.0 1.0 4.0 4.0 

03/02/87 1.0 1.0 1.0 4.0 4.2 

03/03/(17 1.0 1.0 1.0 4.2 4.8 

03/04/87 1.0 1.0 1.0 4.8 5.5 

03/05/87 1.0 1.0 1.0 5.5 5.8 

03/06/87 1.0 1.0 1.0 5.8 6.6 

03/07/87 1.0 1.0 1.0 5.6 6.8 

03/08/87 1.0 1.0 1.0 6.4 6.8 

03/09/8I 1.0 1.0 1.0 6.4 6.5 

03/10/87 1.0 0.9 1.0 6.2 6.4 

03/11/87 1.0 1.0 1.0 6.1 6.2 

03/12/87 1.0 1.0 1.0 6.0 6.1 

03/13/87 1.0 1.0 1.0 6.0 7.4 

03/14/87 1.0 1.0 1.0 7.3 7.5 

03/15/87 1.0 1.0 1.0 6.8 7.3 

03/16/87 1.0 1.0 1.0 6.8 6.8 

03/17/87 1.0 1.0 1.0 6.7 6.8 

03f la/87 1.0 1.0 1.0 6.7 7.2 

03/19/87 1.0 1.0 1.0 6.7 7.3 

03/20/87 1.0 1.0 1.0 6.5 6.8 

03/21/87 1.0 1.0 1.0 6.2 6.5 

03/22/87 1.0 1.0 1.0 5.9 6.2 

03/23/87 1.0 1.0 1.0 5.7 5.9 

03/24/87 1.0 1.0 1.0 5.6 5.7 

03/25/87 1.0 1.0 1.0 5.4 5.6 

03/26/87 1.0 1.0 1.0 5.4 5.4 

03/27/87 1.0 1.0 1.0 5.3 6.4 

03/28/87 1.0 1.0 1.0 5.2 5.3 

03/29/87 1.0 1.0 1.0 5.2 5.2 
03/30/87 1.0 1.0 1.0 4.8 5.2 
03/31/17 1.0 1.0 1.0 4.9 5.0 
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@pendixA.4 Flows fromDuorshaR Dmand he&htof the ClemvaterRiverathck,IdahO fra 
April 1966-19R7. 

Flows x loo0 (cfs) Height of River now x low (cfs) Rdght of River 
bte High Low Averqe Low Hioh D8te HiLh Lou Avenge Lou High 

04/01/66 
04/02/86 
04/03/86 
wowI 
04/os/a6 
wwsa 
04/07/86 
wwss 
05/09/86 
04/10/R6 
04/11/R6 
04/12/R6 
04/13/66 
04/14/86 
04/15/86 
04/16/tl6 
04/17/86 
04/18/86 
04/19/86 
04/20/86 
04/21/86 
04/22/86 
04/23/86 
04/24/86 
04/25/86 
04/26/66 
04/27/86 
04/28/86 
04/29/86 
omo/86 

10.1 
10.1 
10.0 
10.0 
2.2 
2.2 

10.0 
9.9 
9.9 
9.9 
9.9 
2.2 
1.5 
9.9 
9.8 
9.9 
9.9 
9.9 
9.8 
6.3 
9.8 
9.8 
9.6 
9.7 
2.1 
1.3 
9.7 
9.6 
9.6 
9.5 

5.4 
9.9 

10.0 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
1.5 
1.5 
1.9 
1.5 
1.9 
2.1 
2.1 
6.3 
6.3 
2.1 
2.1 
2.1 
2.1 
1.3 
1.3 
2.2 
2.1 
2.1 
2.1 

8.7 
10.0 

10.0 
9.0 
2.2 
2.2 
3.8 
3.8 
3.8 
3.8 
3.8 
1.s 

1.5 
3.0 
2.9 
4.6 
6.3 
7.9 
9.5 

6.3 
4.9 
4.5 
3.5 
3.5 
1.3 
1.3 
6.5 
6.1 
6.1 
3.3 

10.3 11.3 
11.1 11.3 
10.7 11.3 
9.7 11.3 
8.7 10.1 
8.7 10.1 
8.7 10.1 
8.7 10.1 
9.2 11.1 
9.5 10.2 
9.5 11.1 
9.1 9.5 
8.8 9.1 
8.5 10.5 
8.4 10.3 
8.4 10.5 
8.8 10.4 
8.6 10.2 

10.1 10.1 
9.0 10.0 
8.4 9.0 
8.4 11.4 

10.3 12.7 
10.0 11.6 
9.3 10.0 
9.0 9.3 
9.0 10.9 
9.0 10.6 
9.0 IQ.6 
8.6 10.5 

04/01/87 
04/02/87 
04/03/87 
04/04/87 
04/05/87 
04/06/87 
04/07/87 
04/00/87 
04/W/87 
04/10/87 
04/11/87 
04/1/87 
04/13/87 
04/14/87 
04/15/87 
04/16/87 
4h/l7/87 
04/M/87 
04/19/87 
04/20/87 
04/21/87 
04/22/87 
04/23/87 
04/24/87 
04/25/87 
04/26/87 
04/27/87 
04/28/87 
04/29/87 

04/30/87 

6.6 
6.5 
6.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.1 
2.1 
2.1 
2.1 
9.5 
9.5 

9.5 

2.7 
3.0 
1.3 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.1 
2.1 
2.1 
2.1 
9.5 

5.0 
5.1 
5.4 
5.7 
6.2 
6.3 
7.0 
7.3 
7.2 
6.9 
6.9 
7.2 
6.9 

6.8 
6.8 
7.0 
7.4 
8.1 
8.0 
7.6 
7.5 
7.4 
7.8 
8.7 
9.8 

10.2 
10.3 
11.8 

9.5 12.7 
9.5 13.8 

7.1 
7.3 
7.2 
6.2 
6.3 
7.0 
7.4 
7.4 
7.5 
7.2 
7.7 
7.6 
7.2 
7.0 
7.0 
7.5 
8.2 
8.7 
8.6 
8.0 
7.6 
7.8 
8.7 
9.9 

10.4 
lO.7 
11.8 
13.0 
14.2 
14.4 
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Appendix A.5 Flows CromDuorshak~ud hoightof IheCleanmter RiveratPeck,Idaho from 
by 1986-1987. 

Flows x loo0 (cfs) Height of Rivar Flou x 1000 (cfs) Height of River 

Dee Rish -A-- Hish hte Hi8h Iau Averqe bu H&h 

05/01/86 9.6 2.1 3.4 8.5 10.3 
os/Q2/w 5.5 2.1 2.5 8.S 9.2 
0!8/03/86 2.1 1.0 1.8 0.6 9.3 
05/04/66 1.9 1.8 1.8 9.3 11.6 
05/05/86 9.6 1.8 7.1 11.0 12.s 
05/06/86 9.6 2.1 6.1 13.5 12.0 
Os/07/86 9.5 2.1 6.0 10.5 11.8 
05/08/u6 9.6 2.1 6.1 10.0 11.5 
05/w/86 9.5 2.1 6.5 10.0 11.3 
05/10/86 6.3 6.2 6.2 10.8 11.1 
05/11/86 6.3 6.2 6.2 10.9 11.1 
05/12/86 9.5 4.1 8.3s 10.8 11.4 
05/13/86 9.5 2.1 7.4 9.7 11.1 
05/14/86 9.5 2.1 7.b 9.7 11.4 
05/15/86 9.6 2.1 7.4 9.6 11.4 
05/16/W 9.6 2.1 7.1 9.2 10.7 

05/17/86 9.5 4.2 6.6 9.4 10.6 

OS/U/86 9.5 2.1 7.4 8.9 10.6 

05/19/86 9.5 2.1 7.7 9.1 11.6 
05/20/w 9.5 9.5 9.5 11.6 12.8 
05/21/86 9.5 9.5 9.5 12.8 14.1 
05/22/86 9.6 9.5 9.5 13.1 14.1 
05/23/86 9.5 9.5 9.3 12.2 13.1 
05/24/86 9.5 9.5 9.5 11.8 12.2 
05/25/86 9.5 9.5 9.5 11.8 12.4 

05/26/86 9.5 9.4 9.5 12.2 13.7 

05/27/86 9.5 9.4 9.5 13.7 15.5 

05/28/86 9.5 9.4 9.5 i5.1 16.5 
05/29/86 10.4 7.6 9.4 15.7 16.9 
wwsa 9.5 9.4 9.5 16.0 17.1 
05/31/86 9.4 9.4 9.4 15.6 16.7 

05/01/87 
05/02/87 

05/03/87 

05/04/87 

05/05/87 

OS/O6/87 

05/07/87 
05/M/87 

05/W/87 

05/10/87 

OSfllf87 

05/12/87 

05/U/87 

05/14/87 

05/15/87 

05/16/87 

05/17/87 

05/18/87 

05/19/ 87 

05/20/87 
05/21/87 
05/22/87 
05/23/87 
05/24/87 
05/25/87 
05/26/87 
05/27/87 
05/2R/87 
05/29/87 
05/30/87 
05/31/87 

9.5 
9.5 
9.4 
9.5 
9.5 

20.1 
20.1 
20.0 
2.1 
2.1 

20.0 
20.0 
20.0 
20.0 
25.0 
25.0 
25.0 
25.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

9.4 

9.4 
9.4 
9.4 
9.4 
9.4 

20.0 
2.1 
2.1 
2.1 
2.1 

19.9 
li.9 
19.9 
19.9 
25.0 
25.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

9.4 
9.4 
9.b 

9.5 
9.4 

14.2 
20.0 
13.2 
2.1 
2.1 
2.1 

19.9 
20.0 
20.0 
22.5 
25.0 
25.0 
12.8 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

13.9 
12.6 
11.7 
11.3 
11.2 
11.2 
13.4 
14.8 
10.8 
10.7 
10.6 
13.4 
13.3 
13.1 
13.0 
13.7 
13.5 
8.3 
7.9 
7.4 
7.1 
6.8 
6.6 
6.6 
6.5 
6.7 
6.8 
6.9 
6.6 
6.6 
6.6 

14.8 
13.9 
12.6 
11.7 
11.4 
13.6 
14.0 
lb.3 
11.5 
11.3 
13.8 
13.6 
13.8 
13.6 
lb.0 
13.9 
13.7 
13.5 
8.3 
7.9 
7.4 
7.1 
6.8 
6.6 
6.8 
6.8 
7.3 
7.2 
6.9 
6.6 
6.6 



Appendix A.6 Flows fma Duorshak Dm and height of the Clearwater River at ?eck, Idho fra 
Jlme 1906-1987. 

Flows x loo0 (cfs) Height of Rim Fla, x 1000 (cfs) Height of River 
Date Hiti law Average Lou High hte HiLh l&u Average law Hiti 

06/01/86 9.5 9.5 9.b 15.1 16.4 
06/02/86 14.1 9.b 11.6 15.1 16.0 
06/03/86 14.1 12.0 13.0 14.6 15.5 
os/os/ss 12.1 9.4 11.1 13.7 14.7 
06/05/86 10.2 8.0 8.9 13.6 14.3 

wo6/86 8.0 8.0 8.0 12.8 13.9 

06/07/86 8.0 8.0 8.0 12.2 12.8 

06/w/1)6 8.0 8.0 0.0 11.1 12.2 

os/o9/w 8.9 7.2 7.11 10.9 11.8 

06/10/86 7.4 4.2 7.1 10.1 10.9 

06/n/86 8.5 4.2 5.5 9.8 10.8 
06/12/86 6.4 6.3 6.5 10.1 10.3 
06/13/R6 6.b 6.3 6.3 9.8 10.2 
06/lb/R6 6.2 2.1 2.1 8.6 9.0 
06/15/06 2.1 2.1 2.1 8.4 6.6 
06/ 16/86 4.6 2.1 3.8 a.3 8.8 

06/ l?/lI6 1.3 4.5 6.0 (1.7 9.2 

06/18/W 7.3 l.2 7.3 9.0 9.2 

06/19/86 7.3 5.4, 6.4 8.4 9.0 

06/20/86 5.4 5.3 5.4 8.0 8.b 
06/21/86 5.3 1.1 1.2 6.5 8.0 
06/22/86 1.1 1.1 1.1 6.3 6.5 
06/23/86 9.5 1.1 4.7 6.3 8.5 

06/2b/86 5.2 3.5 3.7 6.9 7.6 

06/25/86 9.1 1.0 3.5 5.8 8.4 

06/26/86 b.2 1.0 3.3 5.8 6.9 

06/27/86 4.2 1.0 3.2 5.7 6.6 

06/28/86 2.9 1.0 1.0 5.5 6.4 

06/29/W 3.1 1.0 1.5 5.b 6.2 

06/30/86 6.4 1.0 5.5 5.5 7.3 

06/01/87 1.0 1.0 1.0 6.6 8.1, 

06/02/87 1.0 1.0 1.0 6.9 7.7 

06/03/87 1.0 1.0 1.0 6.7 6.9 

06/Ob/87 1.0 1.0 1.0 6.5 6.7 

as/OS/87 1.0 1.0 1.0 6.b 6.5 

06/06/s7 1.0 1.0 1.0 6.3 6.4 

06/ 07/a7 1.0 1.0 1.0 6.2 6.4 

06/00/87 1.0 1.0 1.0 6.3 6.6 
06/09/117 2.1 1.0 1.5 6.5 6.8 

06/ lo/a7 2.1 2.1 2.1 6.6 6.8 

06/11/67 5.2 1.0 3.6 6.1 7.4 

06/12/87 4.2 2.1 3.6 6.3 6.9 

06/13/87 3.2 2.1 2.1 6.0 6.7 
06/lb/87 2.1 1.0 2.0 5.b 5.9 
06/ 13/87 4.3 2.1 3.6 5.8 6.7 

06/16/87 2.2 2.1 2.1 5.8 6.3 

06/l I/(17 kJ.2 1.9 2.1 6.0 6.3 

06/18/87 5.5 2.0 b.0 6.0 7.2 

06/19/87 s.2 2.1 4.0 6.1 7.1 

06/20/87 3.3 2.1 2.1 5.8 6.4 
06/21/87 2.6 2.1 2.2 5.7 5.8 

06/22/87 2.1 2.1 2.1 5.7 5.8 
06/ 23/87 2.1 2.1 2.1 5.6 5.8 

06/2b/67 2.1 2.1 2.1 5.4 5.6 

06/25/87 4.5 2.1 3.2 5.3 6.2 

06/26/87 4.2 2.1 3.6 5.3 6.1 

06/27/87 2.1 1.1 1.8 4.7 5.9 

06/28/87 2.1 1.0 1.8 b.6 5.1 
06/29/87 2.1 1.0 1.7 4.5 5.0 
06/30/87 1.7 1.7 1.7 4.7 4.8 



Appendix A.7 Plovs from Duorshak Dm and he&ht of the Cleamater River at Peck, Idaho from 
July 1986-1987. 

Plows x 1000 (cfs) IkiRht of River Plow x 1000 (cfs) Height of River 
IWe Hieh Lar Averago Lov Hi& Date High L&u Average Lou HiBh 

07/01/86 6.3 1.0 4.1 5.4 7.2 07/01/87 1.7 1.7 1.7 5.6 4.7 
07/02/86 7.3 2.1 5.5 5.7 7.3 07/02/87 1.9 1.0 1.7 4.4 4.7 
07/03/86 4.2 2.1 2.5 5.5 6.7 07/03/87 1.9 1.0 1.7 4.2 4.7 
07fObf86 2.1 2.1 2.1 5.5 5.5 07fObf87 1.9 1.0 1.6 6.2 b.7 

07/05/86 2.1 2.1 2.1 5.5 6.5 07/05/87 1.9 1.0 1.6 4.1 b.6 

07/06/86 2.1 2.1 2.1 6.0 6.5 07/06/87 1.7 1.0 1.5 4.1 b.6 
07/07/86 4.2 1.0 3.3 5.2 6.5 07/07/87 2.1 1.7 2.0 4.5 4.6 
07/08/86 4.2 1.0 2.6 5.0 6.3 07/08/87 2.1 1.0 1.9 4.0 4.6 
07/09/86 b-2 1.0 2.6 5.0 6.3 07/09/87 4.2 2.1 3.6 4.6 5.5 
07/10/86 4.2 1.0 2.6 5.0 6.3 07/10/87 3.2 2.1 2.1 4.5 5.4 

07/11/86 4.2 1.0 2.0 5.1 6.4 07/11/87 2.1 2.0 2.1 4.6 5.0 
07/12/86 1.0 1.0 1.0 5.4 5-S 07/l2/87 2.1 1.0 1.8 4.5 5.0 
07/13/86 4.2 1.0 2.9 5.2 6.b 07/13/87 2.1 1.0 1.9 6.2 b.9 
07/1b/86 4.2 3.0 3.1 5.7 6.2 07/14/87 2.1 2.1 2.1 4.5 4.6 

07/15/86 6.2 0.9 2.8 4.7 6.0 07/15/87 2.1 1.7 1.7 4.2 6.5 

07/16/86 4.2 1.0 2.0 b.7 6.0 07/16/87 1.7 1.1 1.3 3.9 5.2 

07/17/86 1.6 1.6 1.6 b.9 5.1 07/17/87 1.1 1.0 1.0 3.7 3.9 
07/18/86 2.1 1.6 1.9 5.0 5.2 07/18/87 1.0 1.0 1.0 3.7 4.0 
07/19/86 2.1 2.1 2.1 5.0 5.2 07/19/87 1.0 1.0 1.0 4.0 b-5 

07/20/86 2.1 2.1 2.1 4.9 5.0 07/20/87 1.0 1.0 1.0 4.5 4.5 
07/21/86 2.1 1.6 2.1 4.8 1.9 07/21/87 3.1 1.0 1.0 4.4 5.0 
07/22/86 2.1 2.1 2.1 5.8 b.8 07122187 3.3 2.1 2.6 4.5 5.1 
07/23/86 2.1 2.0 2.1 4.7 4.8 07/23/87 5.2 2.1 3.6 4.8 5.7 
07/24/86 2.0 1.6 1.6 4.1, 4.7 07/24/87 7.3 2.1 4.4 4.7 6.6 
07/25/86 1.7 1.6 1.6 5.4 4.b 07/25/87 7.3 2.1 6.3 4.6 6.6 
07/26/86 1.6 1.3 1.3 4.2 5.4 07/26/87 7.3 2.1 5.5 5.4 6.5 
07/27/86 1.3 1.3 1.3 4.2 4.2 07/27/87 7.3 1.0 5.1 3.8 6.5 

07/28/86 1.3 1.3 1.3 4.1 4.2 07/28/87 4.2 1.0 2.2 3.7 5.2 
07/29/86 1.3 1.0 1.2 3.9 b-1 07/29/87 2.1 1.0 1.7 3.6 6.2 
07/30/86 1.3 1.0 1.2 3.8 4.0 07/30/87 1.4 1.0 1.2 3.6 3.9 
07/3l/06 1.3 1.0 1.0 3.8 5.0 07/31/87 1.0 1.0 1.0 3.6 3.7 
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Appendix A.8 Tlows fromDuorshak DmandhaQhtof tJm Cleuu8terRiveratk&, Iddm from 
wt 1986-1987. 

Plows x 1000 (cfs) Height of River lrlou x loo0 (cfs) Raight of River 

Iwo Hi& &u Average Lou High Dsto High lau Avoraga Lav High 

08/01/66 
08/02/86 

00/03/86 

Oa/oS/sS 
08/05/86 
08/06/~ 
08/07/86 

08/08/86 
ww/es 
08/10/86 
08/11/86 

oB/12/86 

09/13/86 

08/14/86 

08/15/86 
08116186 

08/17/86 

08/18/86 

08/19/86 

06/20/86 

08/21/86 

08/22/86 

08/23/86 

Otl/2b/t36 

08/25/86 

08/26/86 

08/27/W 

08/28/86 

08/29/86 

OmO/86 

09/31/86 

1.0 
1.5 
1.5 
1.5 
1.4, 
1.4 
1.4 
1.3 

1.2 
1.0 
2.1 

1.b 
1.3 

1.3 

1.3 

I.3 

1.0 
1.3 
1.0 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
1.5 
1.3 
2.1 
2.1 
2.2 

2.1 

1.0 
1.0 
1.5 
1.3 

1.4 
1.4 
1.3 
I.2 
1.0 
1.0 
1.0 
1.3 
1.3 
1.3 
1.3 
0.9 
1.0 
1.0 
1.0 
1.0 
2.1 
2.1 
2.1 
2.1 
1.3 
1.3 
1.3 
1.0 
1.0 
1.0 
2.1 

1.0 
1.3 
1.5 
1.b 
1.4 
1.4 
1.3 
1.2 

1.1 
1.0 
1.6. 
1.3 
1.3 
1.3 
1.3 
1.0 
1.0 
1.0 
1.0 
1-b 
2.1 
2.1 
2.1 
2.1 
1.8 
1.4 
1.3 
1.8 
1.8 

1.8 

1.0 

3.7 
3.7 
4.0 
3.9 
3.9 
3.6 
3.6 
3.1 
3.5 
3.b 

3.b 

3.6 
3.6 
3.6 
3.7 
3.4 
3.3 
3.3 
3.3 
3.2 
3.9 
3.9 
4.1 

b-0 

3.6 
3.5 
3.5 
3.2 
3.2 
3.3 
3.4 

3.8 
4.0 
4.0 
4.0 

3.9 
3.9 
3.8 
3.8 
3.7 
3.5 
4.1 
3.7 
3.7 
3.7 
3.7 
3.7 
3.4 
3.5 
3.3 
3.9 
3.9 
b-1 
4.2 
4.2 
4.0 

3.6 
3.5 
3.9 
3.9 
b.1 
is.2 

08/01/87 
08/02/87 
08/03/87 

06/q4/87 

08fOSf87 

09/06/87 
08/07/07 
08/08/e7 

08/W/87 

WlOf87 

00/11/87 

08/12/87 

08/13/17 

08flbf87 
08/15/87 
odflLfR7 
O8/17/87 
08/18/87 
08/19/87 
08/20/87 
0@/21/87 
08/22/87 
08/23/87 
08/24/87 

08/25/87 
08/26/87 
08/27/87 
08/28/87 
08/29/87 
08/30/87 
08/31/67 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.1 
2.1 
2.1 
2.1 
2.1 
1.0 
2.1 
2.1 
2.1 
2.1 
2.0 
2.1 
2.1 
2.1 
2.1 
2.1 
2.3 
2.1 
2.1 
5.2 

3.6 
3.5 
3.b 

3.b 

3.5 
3.3 
3.3 
3.3 
3.3 
3.2 
3.2 
3.2 
3.9 
3.9 
3.9 
4.1 
3.7 
3.1 
b.0 
b-0 

3.9 
3.9 
3.9 
3.2 
4.0 
4.0 
h.0 
3.8 
3.9 
3.9 
3.8 

3.6 
3.6 
3.6 
3.b 
3.4 
3.4 
3.3 
3.3 
3.3 
3.3 
3.2 
3.9 
3.9 
3.9 
4.1 
4.2 
b.2 

4.2 

b-1 
b-0 

4.0 

3.9 
3.9 
4.0 

4.1 
4.0 
b.0 

4.0 
3.9 
3.9 
5-b 

A-8 



Appendix A.9 tlou8 from Duorshd Dr md boight of the Cle8mmter River 8t Peck, Idaho fra 
8eptember 1986- 1987. 

nous x 1000 (cfs) Height of River 
Date H&h fav Avov law H&h 

Flow x 1000 (cfs) Height of River 
Dnte Hi& Lou Averago Lou Hm 

09/01/06 2.1 1.0 1.7 3.6 b.3 

W/ot/~ 9.1 1.0 5.7 3.6 7.1 
w/03/86 9.4 2.1 7.1 b.2 7.0 
w/os/ss 9.5 9.4 9.b 7.0 7.0 
w/as/86 9.4 9.4 9.4 7.0 7.0 
w/os/ss 9.b 9.1, 9.b 7.0 7.0 
w/o7/86 9.5 9.1 9.4 6.9 7.0 
w/wes 9.5 9.4 9.4 6.9 6.9 
w/w/es 9.5 9.b 9.b 6.9 7.3 
w/lo/86 9.5 9.4, 9.5 7.2 7.3 
w/11/86 9.5 9.5 7.5 7.1 7.2 
w/12/86 9.5 9.4 9.5 7.0 7.1 
w/13/06 9.5 9.4 9.s 7.0 7.0 
09/14/86 9.5 9.5 9.5 7.0 7.1 
w/15/96 9.5 9.5 9.5 7.1 7.1 
Wf 16186 9.7 9.s 9.6 7.1 7.3 
09/17/86 9.7 9.5 9.6 7.1 7.3 
w/u/R6 9.5 9.5 9.) 7.1 7.2 
09/19/86 9.6 9.5 9.5 7.2 7.2 
W/20/86 9.6 9.5 9.5 7.2 7.2 
W/21/86 9.6 9.5 9.5 7.2 7.5 
w/22/lM 9.5 9.5 9.5 7.3 7.5 
W/23/86 9.7 9.5 9.7 7.2 7.3 
WfZbf86 9.8 9.6 9.7 7.2 7.2 
w/2s/lul 9.7 9.5 9.6 7.2 7.3 
W/26/86 9.6 9.6 9.6 7.3 7.3 
W/27/86 9.7 9.6 9.7 7.3 7.3 
W/W~ 9.8 9.7 9.8 7.3 7.3 
Wf29fR6 9.8 9.7 9.8 7.3 7.5 
09/30/86 9.8 2.1 8.0 b.8 7.5 

W/01/87 2.1 2.1 2.1 3.8 3.9 
W/02/87 2.1 1.6 2.1 3.8 3.8 
w/o3/1)7 2.1 1.0 1.8 3.0 3.8 
W/06/87 2.1 2.1 2.1 3.8 3.8 
W/OS/87 2.1 2.1 2.1 3.8 3.8 
W/06/87 2.1 2.1 2.1 3.8 3.8 
W/07/87 2.1 2.1 2.1 3.8 3.8 
W/08/87 9.5 2.1 7.5 3.8 6.8 
W/W/87 9.5 9.5 9.5 6.8 6.8 
W/10/87 9.5 9.5 9.5 6.8 6.8 
09/11/87 9.5 9.5 9.5 6.8 6.8 
W/12/87 9.5 9.5 9.5 6.8 6.8 
W/13/87 9.5 9.5 9.5 6.8 6.8 
W/14/87 9.5 9.5 9.5 6.6 6.8 
W/15/87 9.5 7.5 9.4 6.6 6.8 
W/16/87 9.5 1.1 7.1 3.1 6.8 
09/17/87 9.5 9.5 9.5 6.8 6.8 
W/18/87 9.5 9.5 9.5 6.8 6.8 
W/19/87 9.6 9.4 9.5 6.8 6.9 
W/20/87 9.5 9.5 9.5 6.9 6.9 
W/21/87 9.6 9.5 9.5 6.8 6.9 
09/ 22/87 9.6 9.5 9.5 0.0 6.8 
W/23/87 9.8 9.5 9.5 0.0 6.8 
W/24/87 9.6 9.5 9.6 0.0 0.0 
W/25/87 9.7 9.5 9.6 0.0 6.8 
W/26/87 9.6 9.6 9.6 0.0 0.0 
W/27/87 9.8 5.4 9.2 0.0 0.0 
W/28/87 9.8 5.5 9.6 0.0 6.9 
W/29/87 9.8 9.7 9.7 6.9 6.9 
W/30/87 9.8 3.5 9.0 4.9 6.9 
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Appendix A.10 Flaws fromIkarshak Dmand height of the Clearu8tt!rRivarathcR, Id&o from 
October 1986-1987. 

Plows x 1000 (cfs) Hei&t of River ?louxlOOO(cfs) Height of River 
Dste Hiti law Avora@~ fav Hi& hto High Law A- Lau Hi@ 

10/01/86 2.2 2.1 2.2 4.8 b.9 

10/02/86 2.2 2.1 2.2 4.8 4.9 
10/03/86 2.b 2.1 2.2 5.6 4.8 
10/01/86 2.2 2.1 2.1 1.5 b.6 

10/05/86 2.5 2.1 2.2 4.4 b-5 

10/06/66 3.1 2.5 3.1 4.4 4.9 
10/07/86 3.2 3.1 3.2 5.8 4.9 
10/00/86 3.2 3.1 3.1 b.R 4.9 
10/w/86 3.1 2.1 2.4 b.3 4.8 

10/10/86 2.1 1.9 2.0 b.2 b.3 

10/11/86 1.9 1.8 1.8 1.1 4.2 

10/12/86 1.8 1.8 1.8 4.1 4.1 
10/13/66 1.8 1.8 1.8 4.1 4.1 
lOflbf86 2.1 1.8 2.0 5.1 b.2 

10/15/86 2.2 2.1 2.1 4.2 b.2 

10116186 2.2 2.1 2.1 b.2 b-4 

10/17/86 2.2 2.1 2.1 4.2 4.2 
10/18/86 2.1 2.1 2.1 b.2 b.2 

10/19/86 2.1 2.1 2.1 4.1 b.2 

10/20/86 2.1 2.1 2.1 5.1 4.1 
10/21/86 2.1 2.1 2.1 1.1 b.2 

10/22/66 2.2 2.1 2.1 5.1 b.2 

10/23/86 2.1 2.1 2.1 b-1 5.1 
lOftbf86 2.2 5.1 4.1 4.1 5.1 
10/25/86 2.1 4.1 4.1 5.1 5.1 
10/26/86 2.1 4.1 4.1 4.1 4.1 
10/27/86 2.1 5.1 4.1 5.1 4.1 
10/28/86 2.1 2.1 2.1 5.1 5.5 

10/29/86 2.1 2.1 2.1 4.5 5.5 

10/30/86 2.1 2.1 2.1 4.4 4.5 

10/31/86 2.2 2.1 2.1 3.5 4.8 

lOfOlf87 3.4 
10/02/87 1.8 
lOfOJf87 1.8 
10/04/87 1.8 
10/05/87 1.8 
10/06/87 1.8 
10/07/87 1.8 
lo/w/a7 1.8 
10/W/87 2.0 
lOflOf87 2.0 
lOfllf87 2.0 
10/12/87 2.0 
10/13/87 2.0 
10/14/87 1.8 
10/15/87 1.8 
10/16/87 1.8 
10/17/87 2.0 
10/18/87 2.0 
10/19/87 2.0 
10/20/87 2.0 
10/21/87 2.0 
10/22/87 2.0 
10/23/87 2.0 
10/24/87 2.0 
10/25/87 2.0 
10/26/87 2.0 
10/27/87 2.0 
10/28/87 2.1 
10/29/87 2.1 
IO/u)/87 2.1 
10/31/87 2.1 

1.8 1.9 3.5 b.9 

1.7 1.8 3.5 3.5 
1.8 1.8 3.5 3.5 
1.7 1.8 3.5 3.5 
1.7 1.8 3.5 3.5 
1.7 1.8 3.5 3.5 
1.8 1.u 3.5 3.5 
1.8 1.8 3.5 3.5 
1-H 2.0 3.5 3.6 
2.0 2.0 3.6 3.6 
2.0 2.0 3.6 3.6 
2.0 2.0 3.6 3.6 
1.8 1.8 3.5 3.6 
1.8 1.8 3.5 3.5 
1.11 1.8 3.5 3.5 
1.8 1.8 3.5 3.5 
1.8 2.0 3.5 3.6 
2.0 2.0 3.6 3.6 
2.0 2.0 3.6 3.6 
2.0 2.0 3.6 3.6 
2.0 2.0 3.6 3.6 
2.0 2.0 3.6 3.6 
2.0 2.0 3.6 3.6 
2.0 2.0 3.6 3.6 
2.0 2.0 3.6 3.6 
2.0 2.0 3.6 3.6 
2.0 2.0 3.6 3.6 
2.0 2.1 3.6 3.7 
2.0 2.1 3.7 3.7 
2.1 2.1 3.7 3.7 
2.1 2.1 3.7 3.7 
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Appendix A.11 Plovx from Duorxhxk Dm and height of tha Cleanmter River at Peck, Idaho fra 
Hovember 1986-1987. 

Plovx x 1000 (cfx) f&i&t of River Plow x 1000 (cfs) fkight of River 
Date Hi% Lou Average Lou Hiti hte High Lou Avorage Lou H&h 

llfOlf86 2.2 2.1 2.1 4.6 b.8 

11/02/86 2.1 2.1 2.1 4.4 4.6 

11/03/86 2.1 2.1 2.1 b-3 b-4 

11/04/86 2.1 2.1 2.1 4.3 4.3 

11/05/86 2.1 2.1 2.2 5.3 b.3 

11/06/86 2.1 2.0 2.1 5.3 4.9 
11/07/86 2.2 2.1 2.1 4.8 b.8 
11/08/86 2.1 2.1 2.1 b.6 5.8 
11/w/86 2.1 2.1 2.1 4.5 5.6 

11/10/86 2.1 2.1 2.1 b-5 4.5 

11/11/86 2.2 2.1 2.1 4.3 4.4 
11/12/86 2.2 2.1 2.1 4.3 4.3 
11/13/86 2.1 2.1 2.1 4.3 4.5 
11/14/86 2.1 2.1 2.1 4.5 b-5 

11/15/86 2.1 2.1 2.1 b-5 5.8 

11/16/86 4.3 2.1 2.4 4.7 5.6 
11/17/86 9.4 4.2 4.9 5.6 7.5 
11/18/86 9.9 9.3 9.6 7.5 9.6 
11/19/86 9.9 9.8 9.8 7.6 7.7 
11/20/86 9.9 9.9 9.9 7.7 7.8 
11/21/86 9.9 9.9 9.9 7.4 8.3 
11/22/86 9.9 9.8 9.9 8.2 8.4 
11/23/86 9.9 9.9 9.9 8.0 8.2 
11/24/86 9.9 9.8 9.9 8.0 8.0 
llf2Sf86 9.9 2.2 8.9 9.9 8.1 
11/26/86 2.2 1.0 1.0 4.8 5.9 
11/27/86 1.0 1.0 1.0 4.7 b.8 

11/28/86 1.0 1.0 1.0 4.7 5.2 
11/29/86 1.0 1.0 1.0 5.9 5.1 
11/30/86 1.0 1.0 1.0 4.7 4.9 

llfOlf87 
11/02/87 
11/03/87 
llfObf87 
11/05/87 
11/06/87 
11/07/87 
11/08/87 
11/W/87 
llflOf87 
llfllf87 
11/12/87 
11/13/87 
llflbf87 
llflSf87 
11/16/87 
11/17/117 
11/18/87 
11/19/87 
11/20/87 
11/21/87 
11/22/87 
11/23/87 
11/24/117 
'11/25/87 
11/26/87 
11/27/87 
11/28/87 

2.1 2.1 
2.5 2.1 
2.1 2.1 
2.1 2.1 
2.1 2.1 
2.1 2.1 
2.1 2.1 
2.1 2.1 
2.2 2.1 
2.1 2.1 
4.2 2.1 
4.6 b-4 
4.5 4.4 
4.6 4.4 

4.5 b.4 

10.1 5-b 

9.9 7.7 
10.1 9.9 
10.0 9.9 
10.0 9.9 
9.9 7.7 
7.R 7.7 
7.8 7.7 
7.8 5.3 
5.6 5.5 
5.6 5.5 
5.6 5.6 
5.6 5.5 

11/29/87 10.1 5.6 6.5 5.5 7.0 
11/30/87 10.2 10.0 10.1 7.0 7.0 

2.1 3.7 3.7 
2.1 3.7 3.7 
2.1 3.7 3.8 
2.1 3.8 3.8 
2.1 3.7 3.8 
2.1 3.7 3.7 
2.1 3.7 3.7 
2.1 3.7 3.7 
2.1 3.7 3.7 
2.1 3.7 3.7 
3.9 3.7 5.0 
4.5 4.9 5.0 
4.4 5.0 5.1 
5.5 5.1 5.3 
4.5 5.3 5.4 
8.0 5.3 7.2 
9.6 6.3 7.1 
9.9 7.0 7.1 
9.9 7.0 7.0 
9.9 7.0 7.0 
7.8 6.3 7.0 
7.7 6.3 6.3 
7.7 6.3 6.3 
5.6 5.5 6.3 
5.6 5.5 5.6 
5.6 5.5 5.5 
5.6 5.5 5.5 
5.6 5.5 5.5 
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Appendix A.12 thus from Ikorshak Dm nd 
height of the Clumater Riwrat hck, 

Idaho inJamuyl996. 

Flws x lw0 (cfs) llei&ht of River 
Date Hieh Lou Average Lou High 

12/01/86 9.9 1.0 3.2 4.5 7.6 
12/02/66 9.9 9.9 9.9 7.6 7.6 
12/03/86 9.9 9.9 9.9 7.6 7.6 
12fObf86 10.0 9.9 9.9 7.5 7.6 
12/05/86 10.0 9.9 9.9 7.5 7.5 
12/06/86 10.0 9.9 10.0 7.5 7.7 
12/07/86 10.0 9.9 9.9 7.6 7.7 
12/08/86 10.0 9.9 10.0 7.6 7.6 
12/17/86 10.2 10.0 10.1 7.3 7.4 
12/18/86 10.3 8.0 9.7 6.5 7.3 
12/19/86 8.0 7.8 8.0 6.b 6.5 
12/20/86 7.8 5.7 5.7 5.6 6.4 
12/21/86 5.7 5.7 5.7 5.7 5.8 
12/22/86 10.4 5.7 9.3 5.8 7.b 

12123186 10.4 5.8 10.0 6.6 7.5 
12/25/86 5.8 2.1 5.5 4.9 6.6 
12/25/86 2.6 2.3 2.3 4.6 b.9 

12/26/86 2.3 2.3 2.3 b-5 4.6 
12/27/86 2.3 2.3 2.3 4.5 4.5 
12/28/86 2.3 2.3 2.3 4.2 4.4 
12129186 2.4 2.3 2.3 5.1 b.2 
12/30/86 2.3 2.3 2.3 b-1 4.3 
12/31/86 2.3 2.3 2.3 4.3 b.5 
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Appendix A.13 Mean monthly flows from Dworshak Dam and height of
the Clearwater River at Peck, Idaho from January 1986 to November
1987.

Average Average Average
Month

Average
Flow

Average
High Flow Low Flow High Height Low Height

January 1.76
Febuary 1.28
March 16.08
April 4.85
May 7.32
June 5.73
July 2.19
August 1.42
September 8.95
October 2.45
November 4.06
December 6.94
January 1.31
Febuary 1.00
March 1.00
April 2.13
May 8.35
June 2.10
July 2.22
August 1.74
September 7.61
October 1.94
November 5.26

2.09
1.46

16.86
8.14
8.73
7.07
2.87
1.58
9.33
2.26
4.37
7.50
1.40
1.03
1.00
2.55
9.83
2.70
2.82
1.78
7.85
1.99
5.67

1.38 5.03 4.52
1.00 7.17 6.59

15.29 12.08 11.56
2.88 10.51 9.18
5.25 12.45 11.28
4.73 10.18 9.29
1.50 5.50 4.89
1.31 3.83 3.57
8.43 7.11 6.71
2.39 4.41 4.30
3.78 5.79 5.49
6.40 6.36 6.05
1.29 3.82 3.60
1.00 4.45 4.29
1.00 6.10 5.75
1.96 8.55 7.83
7.37 10.69 9.99
1.57 6.41 5.86
1.39 4.91 4.22
1.53 3.84 3.68
6.59 5.44 4.19
1.90 3.60 3.54
4.96 5.35 5.08

A-13



Appendix B.l. Land use classification descriptive

criteria and conditions pertaining  to each category of

land use (USACE, 1985).

a. Project Operations

These lands were acquired for project construction and

for operation and maintenance of project structures or

for care and management of project lands. Recreation

and wildlife habitat management will be permitted when

not in conflict with the basic project requirements.

Controlled public access to broaden public understanding

and appreciation of project purposes and functions is

allowed unless otherwise restricted  for physical

security reasons or to reduce conflicts between public

and project operation activities.

b. Log Handling

These lands are currently leased or available for lease

agreements to states, political subdivisions thereof, or

private firms under provisions of Section 108 of Public

Law 86-645. Their purpose is for the development of

private log-handling industrial activities  and storage

facilities requiring close association with the water

surface of the reservoir.
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Appendix B.l (cont)

c. Log-Handling Future

These frontage areas are reserved for log-handling

activities which may occur in the future. The sites

have been chosen in relation to potential timber

productive areas off project land and existing and

future road systems servicing the area. Low-Density

recreation and wildlife habitat management measures may

be allowed on an interim basis on these lands.

d. Recreation Intensive Use

These are lands on which facilities now exist or will be

developed during the next 5 years to meet recreation

visitor needs in concentrated numbers. Intensive use

lands, including developed facilities thereon, will be

administered under lease agreements by state or local

agencies or commercial concessioners. Joint use of

these lands for wildlife management will be permitted.

Vegetation manipulation for scenic enhancement,

restoration, and erosion control will be permitted.

Measures leading to habitat improvement for the benefit

of wildlife may be performed on these lands not actually

occupied by formal facility development insofar as such

habitat improvements are compatible with recreation

values.
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Appendix B.l (cont)

e. Recreation Intensive Use - Future

These are lands having development  potential as

Recreation Intensive Use lands and arc reserved for

future use as recreation needs warrant. Low-density

recreation activities may occur at these sites until

intensive development  takes place. Wildlife habitat

improvement measures are permitted as a joint use,

provided such use will not adversely affect the basic

recreation values. This interim use must be of such a

nature that it can be terminated without adverse effects

and the land be made available for the purpose for which

it is reserved.

f. Recreation Low Density

The purpose of these shoreline lands is to allow a

dispersed visiting public an area to participate in

recreation activities. These activities may include,

but not be limited to, ecological workshops and forums,

hiking and horseback riding, primitive camping, or

similar activities which play a significant role in

facilitating public enjoyment of the project. Limited

facilities such as benches, tables, sun shelters, vault

toilets, and fire grills will be allowed. Utilities

will not be provided in low-density areas. All such

facilities will be in harmony with the natural

surroundings so as.not to be intrusive to the
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Appendix B.l (cont)

environment. Landscaping or restoration, when

necessary, will utilize plants native or naturalized to

the area. Measures leading to habitat improvement for

the benefit of wildlife will be permitted.

g. Wildlife Manaqement - Intensive

These lands are classified for wildlife

management-intensive because of their inherent value as

wildlife habitat or because of their potential for

specific management practices. These practices may be

of an intensive nature which have been or will be

implemented to improve or maintain habitat beneficial to

various forms of wildlife, both game and nongame. Lands

classified in this category at Dworshak may receive

extensive manipulation of vegetation (such as rolling

and burning to rejuvenate brush fields) for big-game

winter range. The lands, including developments and

improvements thereon, will be developed in cooperation

with Federal or state fish and wildlife agencies to

reach mitigation agencies goals established for the

Dworshak project. Wildlife management lands will be

available generally on a continuous basis for

low-density recreation activities such as hiking,

primitive camping, nature study, nature photography,

bird watching, hunting, fishing and other related

activities. These-lands will be developed and
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Appendix B.l (cont)

administered by the Corps of Engineers or will be

administered under a management agreement with Federal

or state fish and wildlife agencies. Habitat on these

lands is currently managed by the Corps through a

cooperative agreement with IDFG.

h. Wildlife Management - Moderate

Generally, habitat improvements designated for these

lands will not include extensive vegetation

manipulation. All management activities will be

designed to be compatible with aesthetic and recreation

values. Habitats will be improved and maintained for a

wide spectrum of wildlife species inhabiting project

lands.

.1. Natural Area

These lands have been classified for preservation of

ecological and scenic values. Normally, limited or no

development will be permitted on land in this

classification. Access will be provided by hiking and

bridle paths which will be designed to have minimum

adverse impacts on scenic qualities. Vehicles will not

be allowed (except in emergency situations) nor benches,

shade, shelters, tables, utilities, or other structures

not directly related to access or control of access

through the area. Interpretive facilities and signs



Appendix B.l (cont)

will be restricted to the periphery of the area, be

subdued, and kept to a minimum. Preservation will be

the primary objective in management of these lands, with

all other uses being regulated to this end.

j. National Forest land

These lands were acquired for impoundment of Dworshak

Reservoir but have since been returned to the Forest

Service. T h e Forest Service has management

responsibilities for these lands.



AppendixC.1  land ama,acres,of 3 car types  on islands and selected  shorelines  along the
l- Cl-tar River. Val~tor&r~toft&r~in~~~~~progartion
ofamchcorvtypo. Amas tmro dolinlatod  fnm black md rrhita aerial photqqdm at a acalo
of 1:4100 on Septaber 6, 1960. Tim e flaw for thst day ms 3980 cfs.

Island Description Island #
Almmlly
?lOodOd

sad-pamMnt
Cover

-t TOtal
Cower - (=I

S. of Lmmr tbg
s.ofLowrHog

W-W
E. of lby 95 bridga
Y. of Spauldiq Bridge
U. of Spauldm Dridga
Y. of Spauldiq Briw
Y. of my Islmd
Turkey  Island
lbutIlof  rot1achCr.
River Nile 17
Hrytle Beach
S.gravelberl9419
II. gram1 bar HI 19
W. island at Rn 20
Mid. island at Rn 20
B. island at Rn 20

1 4.46 (0.26)
2 5.02 (0.78)
3 4.51 (0.W)
4 11.12 (0.34)
5 11.38 (0.74)
6 0.30 (1.00)
7 0.32 (1.09)
a 0.13 (1.09)
9 14.58 (0.01)

10 l8.45 (0.41)
11 3.28 (0.74)
12 5.96 (0.41)
13 11.20 (0.94)
14 7.73 (1.00)
115 8.57 (1.90)
16 22.21 (0.60)
17 4.48 (0.34)
la 16.41 (O.srS)

12.08 (0.70)
1.42 (0.22)
0.72 (0.14)

14.77 (0.45)
3.97 (0.26)
0.00 (0)
0.00 (0)
0.00 (0)
3.41 (0.19)
8.14 (0.18)
1.13 (0.26)
7.95 (0.55)
1.02 (0.09)
0.00 (0)
0.00 (0)
s.ba (0.20)
8.59 (0.66)
5.56 (0.22)

0.81 (0.05) 17.35
0.00 (0) 6.44
0.00 (0) 5.24
7.20 (0.22) 33.08
0.00 (0) 15.36
0.00 (0) 0.30
0.00 (0) 0.32
0.00 (0) 0.13
0.00 (0) 17.99
1a.69 (0.41) 45.27
0.00 (0) 4.41
0.56 (0.04) 14.b7
0.00 (0) 11.95
0.00 (0) 7.73
0.00 (0) 8.57
0.00 (0) 27.68
0.00 (0) 13.w
3.68 (0.14) 25.64



lrppaaixc.2 tnduu,rrrr,of3cart~ocl~~ad~l8c~rhorsl~al~t& 
lowr Cl urwter R&u. V~l~to~r~tofthor~inpurn~~~~pptoportiocr 
of each c-r type. &as w delidated fror black and white aerial photogrqhs at a seal. 
of 1:12,000 on August 15, 1973. Ibe average flou for that day uu 3980 cfs. 

Island Description fslad I 
bmlually 

FlOOded 
semi-pe-t 

Cover 
Pewenant 

Cover 
Tot81 

koa (=I 

s. of Lower- 
s. of Immr Nqg 
WP-W 
e. of thq 95 bridge 
W. of Spmrldie Bridge 
Y. of Spauldiq Bridge 
Y. of Spauldw Bridge 
Y. of Turkey Island 
nlrkey Island 
Houth of Fothchcr. 
River Mile 17 
Mrytle lbch 
s. gravel bar Rn 19 
N.gravelbarRn19 
bf. island at Rn 20 
Hid. island at Rn 20 
E. island at Rn 20 

1 6.20 (0.27) 
2 0.00 (0) 
3 2.30 (1.00) 
4 9.41 (0.25) 
S 14.24 (0.93) 
6 0.46 (0.50) 
7 0.46 (1.09) 
6 0.23 (0.33) 

-9 la.14 (0.84) 
10 14.24 (0.26) 
11 1.M (0.27) 
12 3.21 (0.2) 
13 8.04 (0.71) 
14 6.43 (1.00) 
15 (1.27 (1.90) 
16 l&l4 (0.76) 
17 1.15 (0.09) 
la 5.97 (0.25) 

16.99 (0.73) 
12.17 (1.00) 
0.00 (0) 

15.38 (0.42) 
1.15 (0.07) 
0.46 (0.50) 
0.00 (0) 
0.46 (0.67) 
3.44 (0.16) 

21.81 (0.40) 
3.67 (0.73) 

12.86 (0.8) 
3.21 (0.29) 
0.00 (0) 
0.00 (0) 
5.74 (0.24) 

11.25 (0.91) 
12.40 (0.53) 

0.00 (0) 23.19 
0.00 (0) 12.17 
0.00 (0) 2.30 

12.17 (0.33) 36.97 
0.00 (0) 15.38 
0.00 (0) 0.92 
0.00 (0) 0.46 
0.00 (0) 0.69 
0.00 (0) 21.38 

19.06 (0.35) 55.10 
0.00 (0) 5.05 
0.00 (0) 16.07 
0.w (0) 11.25 
0.00 (0) 6.43 
0.00 (0) 8.27 
0.00 (0) 23.88 
0.00 (0) 12.40 
5.05 (0.22) 23.42 
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Appmdixc.3 trduw,~,of3tart~oni8~~rl~~~l~~l~t& 
lmr Clommtor River. Vll~Lo~r~toft&r~in~~ur~proporfiar 
ofamcJlcovmrtypa. Arws wro dolhiatod from color auial *togrqW at a scale of 1:15,6W 
on Aqpmt Zb, 1982. 2lB.e floufor thaday~ b39Ocfs. 

Island Dmcriptim 

s. of Lows nag 
S. of lawor w 
@P-Ml 
t. of l&y 95 bridge 
V. of Spmldis@ Bridge 
It. of Spaulding &idgo 
Y. of Spmuld~ IriM 
w. of Turkey Island 
Turkey frlmd 
Mouth of Pot1wh cr. 
River Wile 17 
Mtytlo Bosch 
s. gram1 bar Rn 19 
N. gravel bu ml 19 
Y. island at Ibl20 
Mid. island at RI 20 
e. islad at m 20 

1 6.80 (0.27) 
2 3.60 (0.30) 
3 0.40 (0.13) 
4 LAO (0.13) 
5 2.50 (0.17) 
6 0.m (0.5) 
7 0.40 (1.00) 
8 0.00 (0) 

.9 6.00 (0.27) 
10 3.20 (0.06) 
11 0.w (0.07) 
12 o.Do (0.05) 
13 2.40 (0.22) 
lb 6.00 (0.71) 
15 4.40 (0.50) 
16 3.60 (0.U) 
17 0.00 (0) 
16 b.00 (0.21) 

le.00 (0.73) 
a.40 (0.70) 
2.aO (0.86) 

14.u) (O.&Z) 
12.00 (0.83) 
0.m (0.50) 
0.00 (0) 
2.u) (1.00) 

15.60 (0.70) 
8.00 (0.16) 
5.20 (0.93) 

14.m (0.95) 
7.60 (0.70) 
2.W (0.29) 
3.20 (O.L2) 

16.40 (0.65) 
12.00 (1.00) 
12.m (0.57) 

0.00 (0) 24.m 
0.00 (0) 12.00 
0.00 (0) 3.20 

15.20 (0.45) 34.00 
0.00 (0) 1S.u) 
0.00 (0) 1.60 
0.00 (0) 0.W 
0.00 (0) 2.bO 
0.60 (0.04) 22.50 

39.60 (0.78) 50.m 
0.00 (0) 5.60 
0.00 (0) 15.60 
0.00 (0) 1o.m 
0.00 (0) aA0 
0.00 (0) 7.60 
5.20 (0.21) 25.20 
0.00 (0) 12.00 
b.00 (0.21) 22.bO 
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Appendix D.l Species occurrence within 3 major cover types along the
lower Clearwater River Idaho (Ashrin and Orme 1978). Y = year-round
resident, S = summer resident, W = winter resident, and M = fall or
spring resident.

Species
Open
Water

Cover Types
Non-

Vegetated pezant Permenant

Common Loon
Horned Grebe
Wetern Grebe
Pied-billed Grebe
Eared Grebe
American Coot
Great Blue Heron
Black-crowed Night Heron
Whistling Swan
Canada Goose
Mallard
Gadwall
Pintail
Green-winged Teal
Blue-winged  Teal
Cinnamon Teal
American Wigeon
Northern Shoveler
Wood Duck
Redhead
Canvasback
Ring-necked Duck
Greater Scaup
Lesser Scaup
C-n Goldeneye
Barrow's Goldeneye
Ruddy Duck
Bufflehead
Hooded Merganser
Common Merganser
Red-tailed hawk
Golden Eagle
Bald Eagle
Marsh Hawk
Osprey
American Kestral
California Quail
Mountain Quail
Ringnecked Pheasant
Chukar
Gray Partridge
Killdeer
Spotted Sandpiper

M
Y

f:
M
Y
Y

S M
Y
Y

W M
w n
Y
Y

s M
Y
Y
Y
Y

w n
W M
M

S M
Y
Y
S

w M
W
Y

Y Y
S

Y
S

S
S

M

S

Y
Y

W
W

s M
Y
Y
W
Y
S
Y
Y

S S

S

Y
Y
M
Y
S
Y
S
S
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Appendix D.l (con't)

Semipalmated Plover
Western Sandpiper
American Avocet
Lesser Yellowlegs
Herring Gull
California Gull
Ring-billed Gull
Bonaparte's Gull
Forster's Tern
Rock Dove
Mourning Dove
Long-eared Owl
Common Nighthawk
Vaux's Swift
Calliope Hummingbird
Belted Kingfisher
Common Flicker
Lewis' Woodpecker
Eastern Kingbird
Western Kingbird
Western Wood Peewee
Horned Lark
Violet-green Swallow
Tree Swallow
Bank Swallow
Rough-winged Swallow
Barn Swallow
Cliff Swallow
Black-billed Magpie
Common Raven
Common Crow
Black-capped Chickadee
Dipper
House Wren
Canon Wren
Rock Wren
Gray Catbird
American Robin
Golden-crowned Kinglet
Ruby-crowned Kinglet
Cedar Waxwing
Starling
Solitary Vireo
Yellow Warbler
Yellow-rumped Warbler
MacGillivray's Warbler
yellow-breasted Chat
House Sparrow
Western Meadowlark
Red-winged Blackbird
Northern Oriole

S
M

S S
S

M W
S S M

S M
M

S
S
W

S

Y
Y

Y
S
W

Y
S
Y
W
S

S M
S
S
S

S M
M

S
S M

S
S
S
Y

W
Y

M

Y
Y
S

S

S
S
M

Y
W

S

S
S M

S

S

W
S

S

S
S Y

Y
Y
S

S
S
W
S
W
S
S
S

s w
S
S
S

S
S
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Appendix D.l (con't)

Brewer's Blackbird S S
Brown-headed Cowbird S
Purple Finch s"
Cassin's Finch S
House Finch M W S
Pine Siskin S
Lazuli Bunting S S
Evening Grosbeak S
American Goldfinch s "M S
Rufous-sided Towhee S
Black-headed Grosbeak S S
Chipping Sparrow S
Song Sparrow Y Y
Lark Sparrow S
White-crowned Sparrow w M
Fox Sparrow W
Golden-crowned Sparrow M
Savannah Sparrow W
Dark-eyed Junco w M



Appendix E.l Species occurrence within 3 major cover types along the
lower Clearwater River Idaho (Ashrin and Orme 1978). Y = year-round
resident, S = summer resident, W = winter resident, and M = fall or
spring resident.

Mammal Species
Open
Water

Cover Types
Non- Semi-

Vegetated permenant Permenant

Vagrant Shrew
Longtail Vole
Mountain Vole
House Mouse
Beer Mouse
Western Harvest Mouse
Bushytail Woodrat
Norway Rat
Idaho Pocket Gopher
Yellow Pine Chipmunk
Redtail Chipmunk
Yellowbelly  Marmot
Porcupine
Beaver
Muskrat
Mountain Cottontail
Stipped Skunk
Spotted Skunk
Longtail Weasel
Mink
River Otter
Coyote
Bobcat
Raccoon
Badger
Mule Beer
White-tailed Deer
Elk

Y
Y

Y
Y

Y
Y

Y
Y
Y
Y
Y
Y

Y

Y
Y
Y
Y
Y
Y
Y
Y
Y

Y
Y
Y

Y

Y

Y
Y

Y
Y

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

Y
Y

Y
Y
Y

Y
Y
Y
Y
Y
Y
W
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Appendix F. List of individuals which were sent copies of the
Loss Statement for Dworshak Dam and the lower Clearwater  River
compiled by the Net Perce Tribe Wildlife Program.

Pam Barrow
Pacific Northwest Utilities Conference Committee
520 S. W. 6th Ave Suite 505
Portland, OR 97204

Carl Christianson
U.S. Army Corps of Engineers
City-County Airport, Bldg. 602
Walla Walla, WA 99362-9265

Dan Davis
Clearwater National Forest
Hwy. 12
Orofino, ID 83544

Dick Giger
U.S. Fish and Wildlife Service
727 N.E. 24th Ave.
Portland, OR 97232

Dean Johnson
Idaho Department of Lands
1806 Main Ave.
Saint Maries, ID 83861

Jim Kosciuk
Dworshak Project Office
P.O. Box 48
Ahsahka, ID 83520

Kathryn E. Kostow
Pacific Northwest Utilities Conference Committee
520 S. W. 6th Ave Suite 505
Portland, OR 97204

Mary Mahaffy
Bonneville Power Administration
Division of Fish and Wildlife, PJS
P.O. Box 3621
Portland, OR 97208
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Appendix F. (con't)

Vicki Saab Marks
U.S. Fish and Wildlife Service
4696 Overland Rd. Room 576
Boise, ID 83705

Gwen Mason
U.S. Army Corps of Engineers
City-County Airport, Bldg. 602
Walla Walla, WA 99362-9265

Sam McNeil1
Idaho Department of Fish and Game
1540 Warner Ave.
Lewiston, ID 83501

Ted Meske
Idaho Department of Fish and Game
1540 Warner Ave.
Lewiston, ID 83501

Martin Montgomery
Northwest Power Planning Council
Statehouse Mail
Boise, ID 83720

Dick Moore
U.S. Army Corps of Engineers
4232 Old Ahsahka Grade
Ahsahka, ID 83520

Al Sutlick
U.S. Army Corps of Engineers
City-County Airport, Bldg. 602
Walla Walla, WA 99362-9265

Tom Reineker
Idaho Department of Fish and Game
600 S. Walnut - Box 25
Boise, ID 83707
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Appendix F. (con't)

Allyn Meuleman
Idaho Department of Fish and Game
600 S. Walnut - Box 25
Boise, ID 83707

Jerome Hansen
Idaho Department of Fish and Game
600 S. Walnut - Box 25
Boise, ID 83707



MEETING NOTES
Dworshak Work Group

February 18, 1988

0945 - Mary Mahaffey starts meeting
* sign-up list sent around

0950 - Jerome Hansen - IDFG - Loss Statement Presentation.
l

*

l

l

l

t

l

l

t

*

l

l

l

*

handout on summary phase I loss statement
slides of pre inundation North Fork Clearwater River
Review of habitat/species losses following handout
Questions raised about what the 1000 deer loss # means
Ted explains the "1000" as 1000 less deer in the
population post construction
Dick questions the 915 elk "loss" by saying 915 was a
"goal" for mitigation agreed upon by the Corp & State,
not an agreement on what was lost.
Allyn stated that numbers are not preferred but are
required by BPA in the contract
Final draft will remove number acres for waterfowl and
aquatic furbearers
IDF&G does not intimate that they plan on mitigating for
elk mitigation in reference to piliated woodpecker
Keith did not realize a HEP was required for all target
species
Marty clarified purpose of meeting terms of all target
species
Presentation did not include any mitigation goals
although during break Allyn said they had been completed.
Dworshak Master Plan final due out early 1989. Will
address wildlife mitigation, elk and others?
Mike Passmore states that COE have focused on elk but
not to the exclusion of other species.

1032 Break for 15 minutes

1057 Loren Kronemann - NPT - Loss Statement Presentation
l documents with slides

1. changes on pool
2. changes in flow & temperature
3. cover change on islands

l Overheads of impacts and goals
- Osprey affected below dam due to loss

in primary production
- Mule deer low impact, recommend removal from

list
- White-tail? impact leave on the list
- Goals presented as tenative
- All comments have not been received
- Allyn questioned if suckers were a part of the target

species. Agreement was that they were removed from the
list at a previous meeting
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- Signe questioned if impacts & goals had been assessed
by the work group

- Allyn questions about being able to comment on impact &
goals also wanted to clarify mule deer and white-tail
impacts and goals

- Keith recommends dropping: great blue heron
mule deer

- Allyn recommends removing both mule and whitetail due
to no impact

- Signe questions about impact about specific species,
and states she has literature showing Canada goose and
mallards breeding as positively affected by shrub &
tree succession. She also has limnological studies
which may be pertinent to the lower Clearwater River.

- Corps suggested creating island with dredge material
- Signe questions the impact of high "-" on bald
eagles on the pool.

- Allyn questions what the Tribe recommends for
additional-information and procedures.

1220 Break for lunch

1338 Keith Lawrence NPT Presentation of future direction for
Technical Group and Mitigation Planning

l Comment extension period possible - May
l Review with handouts of Columbia River Basin Fish &

Wildlife Program
- Suggest agreements as one process for developing
mitigation, must be agreed upon by all interested
parties

l Presents the negotiation rules used in Montana Mitigation
l Request direction from work group as to what is needed

for added infamation or can the group agree on the
technical information presented.

* HEP may be appropriate depending on the needs the group
feels are evident.

1405 Allyn Meuleman presentation of future procedures

l Agreed on HEP at past meeting, October.
l Review of language in the Power Planning Act.
l Only difference in IDF&G opinion between negotiation and

the HEP process is that BPA will fund planning with a
full process

t Review of language in the CRB Wildlife Plan

IDFG has draft work statement to present

Keith - reiterates Mary told him that it would be inappropriate to
bring a draft work statement to the meeting and asks if
Allyn's is appropriate now.

Mary - Clarifies she knew nothing about Allyn's draft statement
and assumes it is only Allyn's way of graphically
delineating her ideas.
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Allyn - work statement represents idea that there should only be
one author writing one report for mitigation planning.

Mike - COE
HEP takes much longer than 4 weeks if the author is to
make it statistically sound and test the model.

Marty - funding could be made available for process designed to
achieve agreement.

1424 Jerome present overview of HEP process with USFW slide show.

l Allyn (IDFG) believes HEP is the best technical basis for
determining losses and projecting mitigation values by
species.

1445 End of presentation, begin group discussion.

Signe said lower Snake River Project could not mitigate based on
numbers and turned to HEP, she supported.

Mike - COE - believes 4 weeks is too short a n d suggest if it was
that abbreviated that the work group could probably just sit down
and develop just as good a plan

Marty - is HEP needed by NPPC? Does not know. Details what may
happen.

Mike - COE - Agrees the HEP with multi cover is very complex and
time consuming

Marty clarified the agreement section of 1004 (b) 2 as to what
could be funded from BPA. He projects that the earliest money
could be put on the ground would be 1993 or 1994 if another 12
months is added into Planning from August, 1988.

Roy - 1988 base 38.2 million
1990 base 51-54 million (and it is set, cannot be changed)

Discussion of time frame and its implications

Keith asked for info from USFW and group for Loss Statement and the
uses of HEP.

HEP could be used as agreement type of process.

Mary - How to lay out contract so that there is one document?

- Keith stated 2 years ago BPA requested 2 seperate contracts
because they could not accept a joint work statement. Then 2
months ago the SCOR, BPA, told both contractors that the
documents did not need to be combined for the Loss Evaluation.

Dick - Concerned about time frame for comments on draft
- recommended extension of contract time period to incorporate

changes discussed in the meeting.
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- COE would like to review final copy going to BPA and comment
on it.

Mary - explained the extra comment period was eliminated from the
current contracts.

Roy - reviewing State & Tribes BPA contracts points out that extra
comment period is in the work statement and that all comments were
to go to BPA first.

Marty suggests a final review after BPA receives the reports and
then BPA can incorporate the comments by attachment on the back of
the reports.

Mary summarizes

1. More data is needed
2. HEP will provide the information
3. HEP would be identified in a new work statement with mitigation
plan.

Allyn gathering votes on the use of HEP in general but vote was
never completed.

Signe offered to get HEP instructors to come up to this area and
put on training.

Keith endorsed offer of training locally.

Mary could not give out dollar amounts for Phase II budgeted by BPA
but monies are available in FY 88 for Phase II.

1630 end of meeting
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SIGN UP SHEET

Name

Jack Bell
Signe Sather-Blair
Dick Giger
Mary Mahaffey
Albert Sutlick
Dick Moore
Dean Johnson
Ted Meske
Dan Davis
Jerome Hanson
Loren A. Kronemann
Jerry Neufeld
Allyn Meuleman
Marty Montgomery
Elliott L, Moffett
Keith Lawrence
Chuck Kaudy
Darrell V. McClellan
Jim Kosciuk
Mike Passmore
Owen Mason
Roy H. Sampsel

Organization

Nez Perce Tribe
U.S. Fish & Wildlife Serv.
" I I I

BPA-Portland
COE - Walla Walla
COE - Dworshak
IDL
IDFG - Lewiston
USFS-Orofino
IDFG - Boise
Nez Perce Tribe
IDFG-Coeur d'Alene
IDFG-Boise
NPPC
Nez Perce Tribe
0 II II

BIA
BIA
COB-Dworshak
COE-Walla Walla
COE-Portland
NPT



Ml nutes 
of 

Duorshak Reservoir Wlldllfe Protectton, 
Wftfgatlon, and Enhancement Planning 

~nsuItatfon/&ord1nat1on Meetlng 

February 18, 1988 
Lerlston, Idaho 

The folloulng people attended: 

Mm 
zzrc Bell 
Dan Davis 
Olck Glger 
Jerome Hansen 
Dean Johnson 
Qluck Kaudy 
Jln Koscluk 
Loren A. Kronemann 
Keith Lawrence 
Mary Mahaffy 
Own Mason 
Darrell V. McClellan 
Ted ueske 
Allyn Meulemn 
Elllot L. Moffett 
~~9f=@m 

Jerry Neufold 
Wlke Passmore 
Roy Ii. Sampsel 
Slgne Sather-Blair 
Al sutl Ick 

!w!sY 
Nez Perce Tr Ibe 
U.S. Forest ServIce 
U.S. F!sh an4 Ylldllfe Service 
Idaho Department of Fish and Game 
Idaho Gepartnmnt of Lands 
Bureau of Indian Affairs 
U.S. Army Corps of Engineers 
Ner Perce Tribe 
Met Perce Tribe 
Bonneville Power Adnlnlstratlon 
U.S. Army Corps of Engineers 
Bureau of lndlan Affairs 
Idaho Department of Flsh and Gam 
Idaho Departmnt of Fish and Gsrr, 
Ner Perce Tribe 
Northwest Power Plsnnlng Council 
U.S. Aray Corps of Engineers 
Idaho Deparimant of Flsh and Game 
U.S. Amy Qrps of Engineers 
Nez Perce Trfbe 
U.S. Ffsh and WIldlIfe Service 
U.S. Army Corps of Engineers 

The ma&r ob Jecttves of the meettng were to go over the results of the 
Phase I lhmrshsk WIldI Ife Impact Assessments (both above and below 
Duorshak dad, and to decide the dlrectlon of Phase II Utldllfe 
Protectton, Mltlgatlon, and Enhancemant PI annl ng at Dworshak. The 
folloulng Is a brief sumary of InformatIon presented and dlscussed at 
this meting. These ml nutes have been prepared concurrent wlth maet I ng 
notes prepared by the Ner Perce Tr f be. 

Introduction 

Mary Mahaffy, Bonnevll le Pwer Admlnlstratlon, outl Ined obJectIves of 
the meetlng to the work group. Introductfons wre conducted. 

MGUZlSA 
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Results of I#6 Portlou of Wlldllfo Impact Assessment 

A sumary of the results of the I#6 portion of the Irgact assessrent 
was handed out to each persou In attendance at the ametlng. IIFG 
tslt~rated that the Phase I report was prepared only froCr exIstlug 
InformatIon, as stipulated In the contract wlth Ronnevll IO Pbuer. Pre- 
and post- Uvorshak Reservoir sl Ides vere show to the work group. It 
was polnted out that rlldl Ife Impacts were examlned on al I 47,905 acres 
of Uuorshak/USAQ proJect lands. This acreage figure Included 
16,QIO ecres of Inundated area and 30,935 ecres of surround Ing proJect 
I ands. The f rpacts of the Uuorshek proJect on eech of the ten target 
wIldlIfe species vero presented on the handout and dlscussed by the 
wrk group* Impacts rem reported as h* I tat acreage lost or changed. 
Few qualltatlve maasuremants uere found In exlstlng lnfomatlon. The 
estimated nu&er of deer and elk lost (from exlstlng InformatIonI uas 
presented to the work group. The use of these ntiers was questtoned 
by work group hers, because they thought ve wre staylng rlth a 
habltat approach. It was pointed out that EPA had requested estimates 
of animals lost If the Inform&Ion exlsted. 

Elk, vhlto-talled deer, black bear, ruffed grouse, and plleated 
voodpeckerr all suffered substantlal losses of habltat. The yellou 
warbler, uhlch was used as an lndlcator species for nonga# blrds uhlch 
relied on scrub/shrub/ulllou and red alder habltat types, lost about 
66 acres of habltat. It was polnted out to the uork group that not 
enough pre- and post-construction data exlsted to measure Impacts to 
waterfowl (mallard and tinada geese) and aquatlc furbearers (rtver 
otter and beaver). 

The presentation ended with an outllne of addltlonal InformatIon 
needed. It was felt that the Habltat Evaluation Procedure (IEP) should 
be conducted on the tar9et spacles durlng Phase II mltlgatlon planning 
to create standardlzod, manegwble unlts of measure ref Iectlng both 
quantity and quality of habltat Impacted. 

Based on prel Imlnary browse productlon estlmstes, a total of 
563,028 pounds of browse Is expected to be produced annua I I y on 
Uuorshak proJect lands by the year 1991. This rll I account for about 
one third of the elk mltI9atlon 9oaI of 1.8 ml1 I Ion pounds of annual 
browse productton. Bawd on Interagency wnts on the draft rlldl Ife 
Impact assessment, there IS a concern that thermal or security cover 
may nou be a lImItIn faclor for elk In the area, due to the tremendous 
amount of t Imber harvest on state and Pot) atch pro Ject I ands 
surroundlng Duorshak proJect lands. These ISSIMS rll I need to be 
examined during Phase II Wltlgatlon Plannlng. IffG stated that other 
than for elk, no speclflc mltlgatlon has been undertaken for any target 
species at Duorshek. 

Results of. Raz Pwce Portlon of WI ldllfe Impact Assessmsnt 

Slides were shoun to IllustrUte habltat changes In the Duorshak pool 
area, In the water flou and temperature, and In the rlparlan ve9etatIon 
on the lover Cleerueter. 

RIGlQlsA 
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The presentation Included estlnsted Impacts to bald eagles and osprey, 
above and be I ou the dam, and Impacts to beaver, Canada goose, mal I ard, 
great blue heron, yellow warbler, chukar, and Callfornla quall below 
the dam. Impacts were qual If led as Iw +, moderate +, and hlgh +, or 
low -, wderate -, or htgh -. Because there was essentially no Impact 
to mule deer (low -1, It was suggested by the Nez Perce Trl be that It 
be deleted as a target species. Impact ratings received for other 
target spacles Included breeding bald eagle (high -1, osprey on the 
reservoir (low +I, osprey along the lower Clearwater River (high -1, 
white-talled deer (low -1, river otter (moderate -1, beaver (low +I, 
Canada goose breeding (moderate -1, rlnterlng mallard (low +I, great 
blue heron (low +I, yellow warbler (moderate +I, chukar (low +I, and 
QllfornIa quall (low +I. Based on pre- and post-construction aerial 
photographs, rlparlan vegetation seems to be increasing on Islands and 
along the banks of the lower Clearwater. 

After Impacts were presented, the Nez Perce Tribe presented some 
tentative target species mltlgatlon goals uhlch they had developed. 
Work group metiers questioned whether enough InformatIon exlsted to 
make qua1 ltatlve Judgments of Ingacts, and whether mltlgatlon goals 
should have been developed rlthout work group Input. The (moderate -1 
Impact determlned for breedfng Canada geese was questloned. The 
estimated impact on breeding bald eagles (high -1 uas also questfoned. 
The Nez Perce Tribe provlded ratlonale for these estimated Impacts. 

Net Perce Tribe Presentation on Wltl~atlon Planning 

The Nez Perce Tribe mentloned that the two reports had turned up a lot 
of good Informatlon, and that more dlscusslon was needed on the 
Nez Perce report. They had been asked by BPA to set some lnltlsl 
targets or goals. No area was tied to goals. It was rel tereted that 
both reports had been dlrected to use exfstlng Informatfon. It was 
felt that the role of the work group was to sit down and fin up 
“ratIonale of Impacts.” All are concerned about the resource around 
the Owarshak ProJect area. 

The Nez Perce Tribe gave a brief background on Sectlon 1000 of the 
Coltila Basin Fish and Wlldl lfe Program. They felt we were somewhere 
near the end of the WI I dl I fe loss assessment, and start of the 
mltlgatlon plan. It uas felt that the portlon of Sectfon 1000 
pertaining to mltlgatlon agrWWntS left a lot of leeway for the 
agencies. The Nez Perce Tr Ibe felt that If agreements could be 
reached, then longer stages of planning could be bypassed. mey 
polnted out that Montana had rltlgatfon plans for Libby and Hungry 
Horse amended 1 nto the program after the negotl at Ion process. 

IDFG Presentation on Wtlsatlon Planning 

IDFG began the presentation wlth an examlnatfon of the %egot lated 
sett I ement” or “agreement’ type of approach to Phase II mltlgatlon 
plannlng. The Northwest Pouew Act directs DPA to @. . .protect, 
mltlgate, and enhance fish and ufldllfe to the sxtent affected by the 
development and operation of any hydroelectric proJect of the Coltila 
River and Its trlbutarIes...w The Act also directs that Information 

RIG%21 SA 
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that Is amended Into the Program be based on the best available 
sclontlflc knowledge. Wlthout sddltlonal InformatIon whfch could be 
provided by HEP, IDF6 wondered how firm of ground ue could stand on 
during negotfatlons when Impacts haven’t been qusl lf led or egreed 
upon. Mltlgatlon -Itshed through the negotIatlons must be agreed 
upon by all psrtles, of which PNUCC (Paclf fc Northwest Utll ItIeS 
Conference CommIttee) would be one. PNUCC has stated In an earlier 
meetlng that we should not mftfgate for anythlng except elk at 
Dworshak. It was polnted out that Dworshak has 30 years of rltIgstlofi 
negotlatlons behtnd It now. It was pointed out that a dl f ference 
between %egottated settIemntsw and Wtlgatlon plannInga Is that 6PA 
wll I fund mltlgatfon plmnlng, whereas a lot of non-funded background 
work would need to be conducted before negotfatfons would be possible. 
lDF6 showed the work groups coptes of wlldllfe nftlgatlm plans which 
had been prepared for both Llbby and Hungry Horse hydroelectric 
proJects In Mmtana. 

lDF6 proposed to prepare a wIldlIfe mltlgatlon plan durlng Phase II. 
They suggested that a NP should be conducted on target species to 
produce standardlted -units of measure for the Impacts. A slide 
presentatfon was given on the basic machantcs of MP. 

DIscussIon on DIrectIon of MItlgatIon Planning 

Much of the discuss Ion centered around the use of lEP dur Ing Phase I I 
nltlgatlon plannfng. IDF6 suggested that the ffeld portion of a HEP on 
Dworshak could be conducted In four weeks. USACE felt that conductlng 
a HEP In a multIcover sttuatlon such as Dworshak was very tlme 
consum ng, and would take longer than four weeks. In particular, 
concerns were mentloned about usfng HEP on a multlcover target species, 
such as white-tatled deer. After other dlscusslon, It was generally 
agreed that a HEP could take varylng degrees of tlma, based on the 
detal I which would be accepted by the work group, Bonneville Power, and 
the Northwest lamer Councf I. USFUS suggested that a HEP course could 
be gfven In the Lewtston area. 

USACE polnted out that they were not comfortable with only revlewlng 
the draft report once, and then not knoulng If thefr conwants were 
Incorporated Into the ftnal report. 6PA explafned that the current 
contracts only called for one review period. IDf6 ment loned that they 
had copter of all agencies come&s on the draft report, and the lff6 
replIes to the cements, avaIlable to hand out to anyone Interested. 

DIscusslonr were held on whether the Phase I I wIldI tfe nttfgatlm plan 
should consist of tyo separate reports, slmllar to the Phase I loss 
assessment, or If It should be a single report, wfth one lead agency. 
No conclusions were drawn at the meeting. 

At the end of the meeting, 6PA requested comants f ram each agency on 
the dlrectlon of future rttlgatlon planning at Dworshak, and the role 
of Involved partles. Tim maetIn adJourned at Jr30 p.m. 

R46MZl SA 
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FOREST RESOURCE  DEPARTMENT
(208) 8432253

Summary of Meeting

Interagency Work Group Meeting

October 15, 1987

Lapwai, Idaho

Afternoon Session

The afternoon session of the meeting concentrated on Bald

Eagle and Osprey mitigation over the entire study area,

Dworshak Reservoir and along the Lower Clearwater from Dworshak

Dam to Lewiston.

A discussion of Osprey started the afternoon session. It

was acknowledged that there was a significant amount of work

done on Osprey in general, but little was known about this

specific population. The COE informally keeps track of nest

locations but has no on-going program concerning Osprey. It

was agreed to that the formation of the Reservoir was

generally, beneficial to Osprey nesting and that Osprey

populations were expanding overall, but the question of why

there were no nests down stream from the dam site was still

unanswerable. Several theories were presented. The exposure

of the nestlings to summer heat along the Clearwater (Don

WILDLIFE MANAGEMENT
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Johnson, personal Com.) was mentioned a possible reason,

however, it was pointed out that Osprey arc known to nest in

areas of greater heat intensity than what is seen in the

Clearwater valley. The number of suitable nesting sites and

the amount of river fluctuations during the nesting season may

be the critical elements in nest site selection along the lower

Clearwater. This question has never been addressed for this

population. The resource status at this time is not known.

The relative stability of the Osprey populations in the region

and funding cutbacks of land managers in the region has lead to

a reduction in population monitoring by all government agencies

at this time.

Discussion on the Bald Eagle population in this area was

concerned with the wintering population. Here again the lack

of specific information on the wintering populations was

noted. A discussion on the ecology of wintering Bald Eagles in

this location was covered with possible ramifications due to

hydro-power generation on the wintering population. Is the

population of wintering Bald Eagles an indication of an

expanding population or is it a concentration of Eagles due to

an added winter feeding site provided by flushing fish through

the turbines at Dworshak? What are the management policies

concerning this population of wintering Bald Eagles. At this

time COE keeps access to the east side of the river from the

dam to the confluence closed while Eagles are using the area.

I G-10



The session that was scheduled for the morning of October

16, 1987 was combined with the afternoon session of October 15,

1987. The areas of concern covered in the late after session

was the mitigation for habitat loss along the lower Clearwater

from Dworshak to Lewiston. Targets species of concern were

White Tail and Mule Deer, River Otter, Beaver, Quail, Chuker,

Great Blue Heron, Canada Goose, Mallard and Yellow Warbler.

These target species were chosen because the work group felt.

They are highly visible and they represent the habitats that

would be most impacted by down stream effect of Dworshak Dam.

Documentation on these target species is scarce for the lower

Clearwater River.

The riparian zone and adjacent lands along the lower

Clear-water provided habitat for a resident population of white

tails and muledeer (Asherin and Orme, 1978), but would be

recognized as critical only under the most seven winter

conditions. To date, there is little or no information for the

deer populations along the lower Clearwater other than the

inventory work by Asherin and Orme (1978). Their inventory

showned very little use of the riparian zone along the river.

Geese, mallards, and Great Blue Herons were recognized as

persistent residents along the lower Clearwater, tied closely

to the islands and narrow shrub-brush riparian zone along the

river. Their populations are not considered significant but
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persistent. No pre-Dworshak documentation has been found

concerning these target species.

Aquatic furbearers like the Beaver and River Otter are

both tied directly to the quality of the riparian habitat.

Beaver, though present along the lower Clearwater in moderate

numbers have the dubious honor of being in conflict with human

activities so they are trapped under a State of Idaho general

permit and removed if there are any conflicts. Trapping

records and personal communication with area trappers provide

most of the historical information available.

The River Otter is present along the lower Clearwater but

little is known of this population. They are protected but

with their population being highly mobile and elusive the

extent of the information on River Otter is limited to the

inventory work of Asherine and Orme (1978).

Upland game birds were also located within the study area

but once again information is lacking. Direct effects on the

upland game populations by power generation on the lower

Clearwater was considered marginal. Effects may be limited to

vegetation changes due to stabilizing the maximum flows of the

lower Clearwater.

It was pointed out that the effects along the lower

Clearwater are not due to habitat lost to inundation but due to
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changes in water chemistry, water temperature and changes in

the cover type of the riparian zone and the islands. Subtle

changes such as these may be more far reaching when considering

the entire Columbia River, Snake River, Clearwater River

ecosystem.

Methods of quantifying the loss were discussed. With

little or no estimates of historical populations along the

lower Clearwater,, the difficulty in measuring loss, centers

around measuring change in habitat vs. measuring a total loss

of habitat due to inundation. If there is a reduction in the

quality of habitat for one species but a gain for another how

do we weigh the importance of one species against the other?

Do we focus on a change in yellow marbler habitat vs. Canada

Goose habitat or do we focus on the changes overall within a

riparian zone along approximately 40 miles of the lower

Clearwater River. HEP was brought up as a method to consider.

The question also came up, do we need to follow the same

approach above and below the dam and if so, do we follow the

same approach for all species or just the target species that

are found in both areas? COE felt that if HEP is used it

should be done at a minimum on all target species common to

above and below the reservoir.

The meeting closed at 6:15 p.m. October 15. No further

work group meetings were scheduled at this time.
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Ml nutes 
of 

Dworshak R8~8rvoir Wiidlife PrOtaction, 
Mltigstlon and Enhancement Piennlng 

ConsuItation/Coordinatlon Meeting 

October 15, 1987 
Lapwsi , Idaho 

Th8 follouing people attended: 

Dan Davl s 
Jerome Hansen 
Loren Kron8man 
Keith Lawrence 
ViCkI Saab Marks 
fed tiske 
Al lyn WeuI8man 
Dick Uoore 

U.S. Forest Service 
Idaho D8partwent of Flsh and Gsma 
?482 P8f-C8 Tri b8 
N~z P8r~e Tr 1 b8 
U.S. Flsh and Wlldlife Service 
Idaho D&parhnent of Ftsh and Gan18 
idaho Deparlm8ni of Fish and Game 
U.S. Army Corps of Engineers 

208-476-4541 
208-334-5057 
208-843-2253 
208-843-2253 
208-334-l 931 
208-743-6502 
208-334-5057 
208-476-7570 

The major Obj8Ctiv8 6f the m88ting was t0 r8Vi8U 8XlSting information 
pertaining to the Impacts of D*orshak Dam and 98S8rvOi r on tsrger 
species, and d8Cid8 if addltional Information-was needed to accurately 
8SS8SS impacts. After infOtcnatiOn for each target Species was reviewed 
and exchsnged bv the interagency work group, methods for obtain1 ng any 
necessary additional information were discussed. 

fhe morning session dealt primariiy with Dworshak Reservoir Impacts to 
target soeci8s ObOv8 the dam (8XClUding bald 88gles and osprey) while 
the afternoon session c8nter8d on Dworshak impacts on bai d eag 18s and 
osprey both 8bOv8 and below the dam and also ImDacts on Other 
downstream target SpWi8S. A r8vi8u of th8 r8SUitS Of the m88ting 
fof lows. 

bOv8 dam imDactS - j()FG P+oJ8Ct No. 87-111. 

1. Hab I tat data. Scam8 pre-project habitat and vegetation data is 
avai I able from )keZ8n’S (1961) work in the pool area. 
Species of woody plants were encountered in the study. 

Thlrtv’ 
A total 04 

6,720 woody plants on 154 transects were maaSUr8d. lnfotmation 
gathered included Sp8Ci8S COmPOSitiOn, density, and big gam8 
uti I itation. The USFWS Coordination Act Report (1962) recoroed 
principal cover types inundated by Dworshak Reservoir, Asher i n 
dnd Orw (1978) sampled veg8tation on 30 sftas around Dworshak 
Reserve I r . Vegetation attributes m88SUr8d in the field inClUd8d 
( 1) Sp8C 1 CS pr8S8nC8, (2) plant and ground Cov8rag8, (3) density, 
(4) frequency of occurr8nc8, a nd (5) shrub and tree crown heights. 

2. Elk. ?h8 work group agreed that because Dworshak impacts on 81 k 
have been 1 ntensi vel y stud led 1 n the past, and b8CaUS8 agreements 
have been reached on aCC8Ptab 18 browse PrOdUCt IOn goal S to Support 
915 elk for 100 days tn the *inter, there would be no attempt to 
re-evaluate th8 Impacts to elk. Rather, the amOUnt Of brow8 
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3. 

currently produced cn mltlgation 
mitigation goals. 

lands wi i i be compared io 
Based on pr8iimlnary informatlon avallabie at 

the l888t i “9, it appears current browse product I on is far short of 
mitigation goals. Elk mitigation goals, alternatives, and 
SOlUtiOnS wlli be addressed during th8 mitigation planning phaS8 
of th Is ccntract. The work group agreed that impscts of past 8i k 
mitigation activiti8s to other target species should be recorded. 

Uhlte-tailed deer. Avaiiabl8 information on the impacts of 
Dworshak Reservoir on white-t8ii8d deer was presented and 
d i scussed. Pre-Dworshak data includes an aerlai count of deer 
observed in the owl area during the 1954-l 957 cl earwater Game and 
Range Study (IDFG 19571. Ninety-eighr percent of th8 ObS8rV8d 
wintering population was COunt8d in the area that would b8 
inundated. Th8 1957 report COnCl ud8d that numbers Counted 
represented oni v a smii I prooort 1 on of the deer popu I at ions I n the 
area. It was pointed out in the m88ting that white18il8d deer 
are hard to accuratei y Count in dent8 Cover cond I t ions. in 1975, 
it was estimate0 that white-tailed deer losses were approximately 
40X of the pre-0rojeCt population. fh8 work group agreed that 
Dworshak Reservoir had inundated key white-tailed d88r winier 
range and that no mitigation 
white-Tailed 088r losses. 

had been accompiish8d yet for 

4. 61 ack bear. The USFHS (1962) report stated that it was unlikely 
that b I ack bears woui d suffer any great r8dUCtiOn in numbers au8 
t0 m8 DrOj8C-t. fhe Asherln and Drrne (1978) study indicated that 
bears were St1 I I common around the reservoi 7. Uith the inundation 
of over 15,009 acres of habitat, the work aroup agreed t 
Dworshak has lmpeCt8d the black bear. it was ioi nted out dur!:; . 

the meeting that SOme of the lower, south facing slopes had 
probab I y prov i ded i mportan? 
bears. 

spring green-up foraglng areas for 
The work group agreed that in a lot of instances, elk 

and/or deer mitigafion activities would probably benefit black 
bear. 

5. Ruf f ed 9rouse. The USFWS ( 1962) report pOi nt8d out that 
popuIa?ions of ruffed grouse in the Vicinity of the reservoir 
would be greati y reduced, The Sport Fishing institute (1981) 
concluded that significant losses of ruffed grouse were expected 
but the I asses I n terms of hab I tat or popu I at ions were neveb 
identified. ksherin and Orme (1978) SUrVeyed ruffed grouse in 
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coniferous vegetatlon types around Dworshak Reservoir, f lndlng 
densltles generally from 0.27 to 0.5 birds per hectare. The work 
group dtscussed possible benefits of past elk mltlgation 
actlvltles to ruffed grouse. It was felt that where abundant 
fruit-produclng shrubfields (1.e. serviceberry, hawthorn, etc.) 
were created, then benefits may have occurred. Large shrubflelds 
produclng a mlnlmum of preferred grouse foods rere expected to 
only receive use around me edges. 

6. River otter and beaver faouatlc furbearers). The USFWS (1962) 
concluded that fur animals, lncludlng river otter and beaver, 
would be adversely affected by the Impoundment. Asher In and Orme 
f 1978) observed both beaver and river otter us1 ng the exposed mud 
banks. No beaver production on the reservol r was noted dur i ng the 
study, while slghtlngs of young river otter Indicated that some 
reproduction Is occurring. Asher 1 n and Orma f 1978) recommended 
separate studles on me Impact of the reservoir on both river 
otter and mink. 

7. Wal lard and Canada goose (waterfowl). The USFUS (1962) report 
concl uoed l-hat the NorTh Fork of The Clearwater RI ver 1 s not 
located on a major waterfowl flyway, and that past project 
condItlons In the area contributed llttle to this group. It also 
stated that llmlted waterfowl use occurs along some stream 
sect Ions and both mal I ards and Canada geese have been observed 1 n 
me area. The USFHS al so concl uded that i f the project were 
bul It, extent 1 ve reserve I r fluctuations would prevent 
establishment of waterfowl food plants and that waterfowl use of 
me reservoir would be chiefly for resting. Asher1 n and Orme 
f 1978) agreed that waterfowl general I y use the reservoir as a 
resting stop during spr i ng and fal I migrations, f orag I ng on 
exposed mud banks. They also conctuded that waterfowl nest!ng 
along me reservoir Is minor. lnundatlon of nests on mud banks 
was expected to occur each spring as the pool was fflled. The 
work group generally agreed with the conclusions In these 
reports. It was noted that a few Canada geese were known to nest 
on me North Fork of the Cl earwater above me conf I uence with me 
Llttle North Fork, 1 n me pmDworshak t Imes. It was al so noted 
that at I east three mat I ard broods uere observed on Dworshak 
Reservoir last sprlng, prlmarlly associated with trlbutarles. 
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8. Pileated woodpecker (old orouth). No lnformatlon was presented cn 
pileatea uoodpecxers, as none was found. It was felt that the 
plleated woodpecker had probably occurred in most forested areas 
of the pool area before inundation. It was mentloned that 
Panhandle Natlonal Forest personnel had worked extenslvely on old 
growth management practices and hab ltat requ 1 rements of ol d growth 
dependent wlldllfe species. 

9. 

10. 

Yel low warbler. No lnformatlon on this species was presented as 
none was found. It Is used as a target saec les to represent the 
scrub-shrub wetland component uhlch exlsted In rlparlan zones 
a I ong the North Fork Cl earwater River, pr I or to Impoundment. The 
work group dlscussed pre-Dworshak rlparlan condltlons. It was 
noted that a scrub-shrub wet I and combonent d i d exlst In a 
non-continuous manner in rlparlan areas all along the NorTh Fork 
Clearwater River. 

Data needed to suoblement exlstlna Informatlon. The work group 
agreea that 8lThOUgn a large amount of wildlife informatlon exists 
pertaining to Dworshak Reservoir, lt does not cdequatelv cover 
impacts to target species other than the et k. It was agreed that 
exlstlng information would have to be suppiemenred with field data 
collected during a modified Habltat Eva1 uation Procedure (REP1 for 
each target species other than elk. The existlng habitat 
information is more quantitative than qualitarlve. It was felt 
that collection of some qualltatlve field data was imperative in 
order to accurately assess the wfldllfe impacts from Dworshak 
Reservo I r. The work group decl ded ?ha+ we would gather the 
additlonal information needed under Phase I I of the Dworshak 
Wildllfe Protectlon, Mitigation and Enhancement Plan. Phase I of 
the Dworshak Plan wi I I consist of exlstlng informatlon available 
as outlined in the objectlves 
1988. 

and WI I I be camp I eted February, 
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Minutes 
of 

Duorshak Wlldl Ife Impact Assessment 
ConsuItatloa/Coordlnatlon Meeting 

July 9, 1987 
Leu lston, Idaho 

The folloulng people attended: 

Dick Glger usFus 5034314179 
Jerome Hansen IDFG 200-334-5057 
Dean Johnson IDL 208-245-4551 
Jim Koecluk 208-476-763 1 
Lorea A. Kroneman Mat Perce Tribe 208-843-2253 
Ko I th Laurence Net Perce Tr Ibe 208-843-2253 
Vlckl ssab Marks USFUS 208-334-l 931 
John McKern 509-522-6499 
sm McNeil I IDFG 208-7436502 
Ted Mask0 IDfG 208-743-6502 
Allyn Meuleman IDFG 208933495057 
Jim Meyer GPA 503-234-5239 
Dick Moore 208-476-7570 

The Interagency work group dlscussed a nuRlber of topics related to 
rlldl Ife mltlgatlon plannfng at Dworshak Reservoir. Work statements 
for both the Nez Perce tribe ( Inpacts below the d-1 and Idaho Fish and 
Game (Impacts from dam and above) were revlewed. Consul tatIon/ 
word lnatlon requirements of the work group were d fscussed. Target 
species were selected for both the Net Perce and Idaho Flsh and Gama 
projects. 

Speclflc actlvltles and dlscusslons at the meeting Included: 

1. 

2. 

3. 

4. 

The goal of the work group Is to reach a consensus on al I Issues. 
However, If a consensus cannot be reached, the work group agreed 
that a maJorllv vote would be used. Each agency rll I have an 
opportunfly to formally c-t on the draft Impact assessmeat. 

Target spec les selected for the Idaho Ffsh and Gma proJect 
(lapacts from dam and above) Included elk, white-tailed deer, 
ruf f ed grouse, p I I ested woodpecker, beaver, otter, yellow warbler, 
mat I ard, Canada goose, and black bear. 

Target species selected for the Nez Perce project (Impacts below 
the dam) Included bald eagle, osprey, vhlte-tafled deer, ml lard, 
Canada goose, chukar, pheasant, Cal lfornla qua1 I, beaver, otter, 
great blue heron, yellow warbler, and sucker. 

The work group agreed that a Iwo day f leld trfp to the Dworshak 
area will be beneflcfal. The llst of previously selected target 



species wll I be re-examined while In the field. Changes to the 
list can be made by the work group during this field trip. 

5. There w I I I be close coord lnat Ion between the Net Perce Tr fbe and 
the Idaho F Ish and Game proJects. As much as posslble, pro&t 
actlvltles and metlngs VIII be scheduled concurrently. Future 
Interagency coordlnatlon maetlngs were scheduled for October 15, 
1987 and January 25, 1988. 

R5GMl OSA 
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Abetract - Yha flrat line doea not clrarly l rprara whew you lnvrrtl~atod 
be14 l slar, orpr.y. and othar rildllfm. 

Abrtract - You have aood data on tha ctnngo in vo(atatlvo COYIC on 
lrlmdr. yet you do not rntioa It. You rhould iacludo . short atatmwt 
trIllsa &out habitat chan8or. both OD irlmdr and al0116 the 6horrllrre. 

Abrtrwt - krty Ibntlomwy and Jim Moyer wre obrrrvwr and are not 
ma&era ot tha work group. 

p-0 1. Llw 001 of tk latroductloo ntataa t&t thla lr l “ruutlon of 
.rrl~tls~ lnrorutlon.* Tbb(r ir not mmt to k jwt l llteraturr awry, 
rat&r it lr rupyor. to W. l rlrtlo~ iaforutloa to drvolop lepact 
bmwbuoto. 

ran. 1. Tbbir project ia latonbl to fulfill the requlrmmtr for 
a Phrura 1003, sot 1004. 

Pas* 1. Strtlng that thir report ia a “partial complrtlon of l joint 
hldy" la cenfurla~. Tba word “partial” rhould sot bo ursd rlaco it could 
k Interpreted tbat thrrr lr mara the ttm 2 rrportr. Alro, the wry it lr 
worded rounda lihr th ob)wtlvor wro tha l ma for th two contraeta. 

Pap lb. Dorerlba or llrt what the 3 catraorlrr were. 

haa 13. 011 11~ 4 70” dwcrlba “low Clod in April and ?lny. Shouldn’t 
this k bi(b flwrt 

)a#@ 17. k w dlrcurrrd, thla lr an rumple of loforutlon which should 
k prmrmotod in a table. 

Chmgod 

Changed 

Changed 

Changed 

Changed 

chmgod 

Changmd 

Chanpad 

Pxaronting the flood intomeLon aa 4 Table without narratlvo to 
axplain th8 clrcuumtancaa of the flooding and ltm impact would 
WRIO~OU raduco the impact and changer that occurrod after tha 
construction of Dwrshak had on the burr Clowuator River. 



?yo aa. You dlrwr &lqa4 lmpaetr aId hou thy y Ye k ovl~r~r for 
a uvkr of yoorr. Boldam rtatod Ibat l ffocto my mot l ppoor for l rovual 
yaora.” lh dam tw bea oymtlocul for Clu paat 13 morr. It toow 
that troah rbould k obrwvablo mow ovum lf cluryor on rtlll occurring. 
Cba4or la ve~rtatlvr covar l ra a0 ogle of tbla. 

r-0 83. Toa #tot0 that ttu loputa y occur uny mllor klr tk 
&-ho, outrlto of rtw bowdarlar. You rtdy l roo l 8tatda to tk 
8nak0 Ilv0r. h# lq0etr that or0 goly to ocaw dtoul~ b0 l vidaot vltbln 
tbo rrll@ bomfOr1.r. 

?a#a 84. A nrldoat f&ah rtdy 10 
Loomolr aad l rtlmtar of 

cummtlv mdonmp for korrbtk 
(YcIyI popul~tlmu will k dotomlaad. 

I 
h) h#a 81. 
Iu 4eaopt1vo. 

hoa-tip ~lfforoacor of flw rat0 e-00 by porcmn~ar lo 
kptubor’o flow rot0 lo @H U&or, but tbmt woa eaad by on 

l8Uoooa of Only 3.1 rfr. Otbor mmtht W 8rmtrr luroaror, rrlrlcb uoald 
h udodtly affrrtd rll4llfo mn, M &ha porcutyor l ra lrrr 01000 
cbo ho yro-iqomhaar f lou roe0 uu bt l bbbor Ioval. 

?o&o 4). No flwo 10 0 oleo flow Alo8rm. but lt la or0 ~owral tba 
lo wodod. Y0u ho0U k mro rp0clflO ob0ut bow cb00gor rrlOtr to 
krrbk. 

h. hb. ~~Cwrleo w lubltat ebaqrr rhould k wad a. U8tiOa.d 
l Orllor. 

?4. 48. -@ l frctr A000 a0 eban#r lo w~eutlr, u llrtd .a tb 
bott- of tlw pqo, bva - rll~llfo. 

Tin ItatWat wu *rlouly appou*. It 4180 unthnrb 
*ilt@actm wt. poorly undumtood and hwo not km wall 

that thus 

dommntd,m which me&na that won with dmm th8t arm ruch oldar 
t&n Duordmk the@* imphera don’t mtubd out and vwo b fhg. 
Th8r8 18 muah to Wdor8t8nd &Out the COM~OflC.8 of 8lt8riog 
aatural @UOq8tr with a MJPMd8 ona. cbUbQ.8 are au8 but vo 
dOO't t.ttd to lO& CloW l aough to 8.a thu. 

ImCt8 that UO not radily noticablr oould k occurring kyond 
tha Idaho Itat border. 
obng88 thdt can oucur. 

We’ll probably novor know the total 

Tbir hu hoon not8d at another point la the tutad. 

Wotod 

All - hfO-tiOO tbt lW8 W4118b18, 8mC1fiC t0 b#Or8h& i8 
era8antod. 
hma ait@ 8WifiO iniorutioo wti~ablo. 

rUrY of tha 4act8 aoverad by tha dlogrut, did not 

Notad 

It uould Probably ulu l diffrreac~ d8peadlng on which plurt 
8p8air8 wua l ffootad. 



r4. 58. &cord14 to your dltcwrlm on tbo I yrar rtclly, it rpprrr 
tlvt rullmutb bata are tba only firh to ba lmpactd nrgatlvoly. lr thh 

trwt 

P40 5s. Populatloa rlrr ioforvtloa for both pro- mad port-coartruction 
cadltlaaa rbould bo prrmatod io tablr forut tar l a~o of raadlnl. 

Pap 55. 
rrrultr aa 

It vould k bettor to lnclu4o a tablo of t)u Corpr l a+ rurvoy 
tbo roador cm a.0 trodr. 

P4. 5). Tou bava iaforwtlm about fartln~ bald *a~100 l irud 4th 
loformtloa about vlotrrl4 l ylrr lm ttu flrrt parrlr4b. 

140 55. Ltlonale for tba C08clwtoa that 2 or 1 bald *ad10 twrltorlo* 
could k rcyprtd la mot provldad. IOU cooclwloa &or not follou the 
8dd 8&r R~ovuy Turn’‘’ ml of 1 urtlaf wlr. 

s 
P4a 61. TOU kw l rafrrroca to l prrocul comunlcatlonl but do mot 
prod& tba prma’a wm. 

?40 61. Nolquirt’r 44ta of WO and 2U orproy meat8 lo 1971 aad 1973, 
rmrpcltvaly,, moo& to k rofiwd to I& o&r of notto lo tlu korrhak 
arma. Tba ldormtlam, l a ia currvotly pratvntd, dam not provide 
rpclflr enoqb l~formtlon for tba l oa of conew~~. 

y40 6f. YW hforutim ok tba orproy noIt lr lotwartlnf, but 
lntludl4 rwytbly (particulwlly tk lut 4 rontmcrr) ddr to tha bulk 
of tbo nprt. hportmt 1nfoNtiou MY k lort to tba roadar. 

Pap 43. lba Mat loformation lo thr first parr#raph rhould k dlrplayod 
la tab10 tom. 

?a80 63. llor doer inforvtloa bbout t& Niddh York relet. to Ororrhk 
*cut 

P40 bb. Tb flrrt rrtonco (*Corps ladr provldo...“) lo tb firat 
pragrapb doer mot mka uoaao. 

r&188 - Thi8 i8 the r88Ult8 Of l 7 y8U rtudy, WUlilMJ d y8U8 
port-lmpoundnwnt. Th smll mouth ba88 ~8 dirrct1y impacted 
duo to 1-t habitat 8nb C-08 ill WWU t8lW8ZltUZ8. m th8h 
sama 1088 could hmm affected other non guna 8pOCie8 Y88n’t 
covered. What 

Noted 

Notad 

Chmged 

Changed 

Changed 

changed 

Changed 

chubgad 



.rap 0. krt parrfrrpb - “rrlaaf” 

?*(a Il. No MU provided rltb tha perron~l comunicatlon rrfermca. 

Pap 71. tit rl~nlflcmto to thlr rtudy la thm laforution that Holqulrt 
found bl ottwt io tba Carcadr Rerervoir. Inforutloo nrrdr to be uro 
rpoclflc~lly ralatrd to tha Dworrbk l @a. 

Changod 

Chmgod 

Chongod 

Pap n. llo docwrntatlon lr provldrd vhlcb thovr that rlvor ottort’ pray 
km hrr drcrrarad. 

Changed 
Paam Il. “firb rpoclrr rdvorrr diverally” - ? 

arp 11. Uuo ~oolr and rloufhr co100 rlonf the lorrr Cloarvrtrr 11.1 

Pap 75. fofomtloo dorcrlblog tba l sact ioc&lm of drnr lr l o rruplr 
of extra lnforutloa v&h cwld ba cut to rhortro tbo rryort. 

Pago ?a. U~J eito l #aorol roforoaco rucb aa Bollroar? A rrfumcm mra 
rpoelflc to tba rqloo wuld bo mro valwblr. 

G) 

A 
Pap 78. Ibo uo of M l oa for vloCorln& vrtrrfovl lr not ooly dryondmt 

P 
oa tk auunt of opoo v&or, but alto on food rv~llabll1ty and turrrrwnt 
hW1. 

Pap 1). Iblr daC@ rhould k prorrotod io 6 tablo. 

P4r 80. Iaformtloo 00 bbltrt ‘chnwr along th rlvrr banka rhould two 
‘kern laclvdod lo tblr dlrcurrloo biBilar to rho i11w14 informttioo.) 

Pap 00. Bw lmportmt vat ttw floadpl~ia *ma for mating wtsrloult Oo 
yap 14 you atato that the lovrr Cloanrtrr floodplaio lr narrov and that 
lov-lyi4 rod rloulb l oaa wuld oot br in l bundaaco. 

Pap 81. lov critical wra thn grrval and rmd bars for vatwlovl 
loafl4T It doemoe moo tht thy wuld ba l llmitlnd factor. 

Prlr 03. Ytu information oo prat blw horoo’r mata lr not loportant 
rlato tha arm It outrldo tholr brradlng rmlo. Thlr la an rruplv of 
lntrrrrtln#, but not arcorrary lnforutloa. 

No they wore not ccmton that’s why the onms that wre thora wr0 
Important. 

Changed 

Not8d 

Watrrfoul will not wint8r in an araa without open water. 

Nomd 

Notrd 

chsnwd 

Thor. wro bluo horono docuraantod in most ovary month of the 
yau. Thi8 l 8s is obviously b fringo l m for brrading but I 
klhvo thrre i8 8om8 within th8 l ob. 
nesting occurrod within tha 8tudy area, 

We didn’t say that 
W8 said it Ya8 u8od l 

a froding l oa. 



Pa80 W. &moral rpelor loforutloo, rrb l o tk flrrt 4 tootoncoa oo 
tUb p4at rbould not bv laclvdod wdw tba catr&orY “Yrwcoartntctioo 
cosb41t1#r-. 

Pap OP. aau emnt u abow. 

Paar 09. %lvor flrL* - t 

P4a B¶. Bald l&l. - tirrt rrtoocr rlvlrr to idaa tbt a stir of 
aura of valublr wrtlnd habitat vu lort. 8locv the Bald tdlo 8~0wry 

Tom ktmmhod that t& arm could rupport 1 yelr of nrrtlad l glaa. ttu 
babltat it obvlowly of yoor quality. 

Pa80 Pb @ pt. 76, 0 st~tount lr mado tht t& braver p~pulrcim 10 
mgulb& TUB tbnuld k 1aclud.d lo tba rmry. 

P4a H. frl0mtla fro tba tat ray14 that vlmtrrl4 ppdatlocu of 
wtarfovl twd laarata dw to w~ll~bl1lty of frrr flowlr~ vator rbould 
k luludad 10th ruur). 

G) 
If W hw an# qurtlou about g cnota, Iad fro* to -11 n. 

VI 

Not86 

Notrd 

Mid Eagle liecovwy ham set l goal of 1 at thi8 the. It did 
not 8ay it could 8upport only 1. 
loss of fishery 

But you say k right wltb the 

my novor Qmt ba P 
roductivity in the N.?. kcau8r of Duorshak ua 
d l ogh8 in them mph. 

Th8ro wa8 a biffrreaaa ktwmoa tha arm lacludad la tholr study 
u oppo8od to tha ona in this report. Ya fool thdr data aad 
l 88wtiOll dida't 8up@O88 thdr o&air Of M 8-W POF’Ulrtioa. 

Tha report 8aid opportdtior will inaraaso not populatiom. 
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bat8t qwllty and qu&l* chm#oa In stmd8rdlrod mar-t 
utts tbSt c8S k wrtod throqll the occavntlng of l ItlgStl8n 
knflts. 

ho, 2 CtwU mtor, tb@t U@ aoOrdtMtOd Ulth th hSlft8 hrt’hv8St 
wllltlrr bnfuma Rlttoa tluo@out MIS pIMaIn 
P=.U. 

ho, 11 tkuld Ut1d11f8 ImS dlrUtl7 fUllItStod bv c~nstrvctlo~ 
of tbs bomb& hoJoct shWd k dncrlb~d u Wcondy?’ 

-12 2olutlon of 12 tu2Dt spedw Is mtlond, WIlllo Tab10 I on 
pqs 15 onll shorn 11 tu2.t rpulos. 

h#S 1. E;; dOht0 ISltl8lS !t.U. tma CltOtlSn, KY. @aIns 
@tbU 8lttl8SS r(wn lSltl8lS 8ro MWd Shovld 8lS8 

k c&d. 

hQS 19 IS %?StltSSd h 8 Stat. Of hWtW)tv bv th. ~S'tIo of 
8grlcSltMrov rrwod c OwShSk Imp&s 00 rlldllfof 

h#O# * Y8 N Of tibOS@ UtlOM (1.8. SWfWO CWrO6ts ml 
ulrle 8&W ) 

‘I borsbl ?roJect 
rrlotod to rlldlIfo I-8 Ire t)w 

Pn@ou It Is w SSdSrMon4lng that Suvb-shrvb Snd do8ldvws 
fanrtod ntlm(r uo 16SroSrlns l loq tlto ISvSr Clouvrtor 
Rlvor. If SO, th0 lU* PU.@fw h.S w s0.m t8 CIOUIV 
l ~lsln tRo lScr.rw Of moSS VSlvoblO hJlbts. 

w 49 lhls flaw8 contrlns vn&fInod term (1.0. unbrdw dl~p~v~o), 
ahld wtu It bud tB Mndustmd. 

PS@S 47 PloSso doflnr the Indlvldvol cover typos ovtllnod lS 
Ilgwo IO. In rdattw me It dBO0 IbOt l ppU tb8t m 
oetwl Scrw Of Irlonds haS cbn@od ma from 1960 ta I(u. 

Pop 50 Nut 81SU If the drop In ull rWth borr lwvort l tlod 
mro to No oporrtkn Of horrhd bsuvolr, or C the rrovol 
of mo uortngton uotu raw Dr. 
aoSMqton uotor &or Dr brtrqSdT 

lhot pu WI ttlo 

Thi8 dommnt8tion i8 pra88ntrd to better ahrify potwthl 
lmPwt8 to wildlLf8 well though US admit thue MY not ba 
dirwt wt8 from th88a OaOUIrOIK.8 &t thi8 tiu. 



Pago 52 In what porttan of tha llttlo lI0rn1 Fork bu the bald oaglr 
nest from loDo md 1931 locrtod? 

PS~S 22 It 8Ight b0 hrlpful )o mp0rSto the dlScuSrt~n Into wlntulaq 
end bfoodlng I- sllbsoctlonS. 

?02~ 24 It l l*t bo holptul to IlluStrSto rlvu ~110 loutlonr and 
Islmds mtlonod In tbo twt. 

Psg~ IS lb8 of tlm t0r8 l mltlg8tln2 clrcumStOncoS~ Is SOwhot 
cOnfuSIng, glvon tbs pwpow of tho hOrr I plonnlng procors. 

Ps20 96 UO quostlon uh0thrr th0 eonrtrutlon of 000rrhJl R0Sorvolr 
Would hm l nlwwd th0 stw arw for brSodln2 bold wglos 
~SOS~SO Of thlr OftInIly for Iu20, 0pSn l ponur of rotor.. 
nbs eroetu YollOustOmo 28oS~StSm kid Llglo uorhlng croup 
fl9ul OutlInu t(w follOmln2 flu0 qwtlc batat rltwtlanr 
rbld or0 IwOrtont In prwldlng 0v0lIJI0 pray fa broodln2 
bold oq1.s. 

I. 

2. 

5. 

4. 

s. 

Trlbutuloo rltb condltlons sultmblo for ulmnld spawIng 
dururld&rII-Jwm md l ultSblo tiltIons for ouly 

mfomont In hrctu 

2h8llow, gr0vel ~00s In VJar rlvus that uo svltsblr 
f8r sol#ld CoodIng end spnnlq 

fb~bo~~ ondltlons tlmt promto surfoco toodIng bv 

slulla UOSS with condltlons sultSbl0 for CoodIng snd 
spOunln2 of knthlc orlontd spoclos fI.o., Utr)r suckor~f 
and 

IrtlOndS SultObl0 COr r0tSrforl toOdIng Snd l0oflnq. 

M # It Is ow undustondlng m8t tM VW covorod by tlu goal of 
o8tJIlslblq ano Mstlng prlr of bald ~glos lnelud~s the 
clrnnrtu RlvOr. 

- w nr mo k-Y 
bold oaqlr Iq~ctS rostrlctod to th YII 

obovo knt kldgl 

Pm@ W w rgro Met hwn dlstwbmna con k dotrlmtal to brood1 
bald oa#los. )(DI.vU, tiN 108s Ot a,- 1V.s of hlstorla 7 
aad p)antlol bold ooglo nOstln# h&ltst I~llos Mot bO)d 
oaglos VIII now k l npctod to nst above Dent &Id@& It 
e mhrt strtiftg mot th0 ur04a 0botf0 hi* br II- hoS 

Uemr l ad of tba pool l ro8. 

The &rea abovo Dant bridge va8 uhue long-term res1donts 
tWWbU 8O@h9 a8Sting bald 8Og108. NO dOCUWnt&tiOn ~08 
av&Uable for klw Dmt brldg8. 



kltb LarDMa 
lhrch f5.1686 
-4 

boa n.gDtlvoly IopDctad 
3 

k w DppraPr1ota. I@P=tr 
would l m 8.a )o k tl to mo IOM ot ohallav rtw 
toodIng Yo1. provIoUml~ provided by the rlvu undu prw 
oDwruct1m wndltlonr. 

Pa@ 87 7ha ratIonaIr wad for tba canclwlan 8t tha @ad ot tin tlrrt 
pu m, %n@ tom rt~ll lty of a prq ku Mndu tMr 
and t1oM I# (dtwv I# mlw. 7 

Pa@D 86 mobsl~~ nntana 6oam't snm ~rlrtoti rltb provlovr 
. 

PmgD88 m dlrrqr twt tbo 
qrr 

drcdomr UOD and froMn 0I.r 
nauvolr uo Ideal tar ndlng u.0.. 7batadmuromBh 
uall~lo tm bald oog1.r bocwu of. mow cmnd1t1olu Is 
rnnllablr at bat. 

Pqo 99 Tbo aewlwlon that l r mlnlu of on0 and roNlrtlull~ two u 
mra bald oaglo natlng turltorlor awld k rupportad abow 
u$Jtr&~' d0.a not uam conrlrtont rltb rtotwts on )a@.8 

. 

Also, dm It rofu to bra&In@ u rlntulng brld 

m U krod on known orpror mostlag locrtlonr wound buun 
dovolopmntr Ir mHwa I&ho, mu0 ooam c k m 

.qu.@tla on th# M of lqw) that bum dlrtvrbmo bw on 
-P-v. 

PqO 66 Wta-trIlr( dnr rlhr rw (rlhotod br lbfbug and Trout 
ctnrr l lro coatalmd baLItat CamEon~rtr ImDsrtart to 
mlntulng rbltot~llr. It I* not Clou from thlr report Ii 
mou CaponDnte ulrtod on ma lovu CIowv~tr. 

hgo 6B llU Iorr Of oxtonrlw ubltrhllod door rlntu rm at 
-41 IlrwrvoIr door nat mw thhrt v-0 u4lwlr UI I# 
king centhod Into a wll rlntu rw u0a.v ThlS 
rtatmrt cocltwdlctr the w~pts of bobttr) potontlrl and 
ewrvly caprcltv. lhlr lopll~r that thrro wore not 
abltwt~lIod dou 108aor tram DvorrhJl huvolr. 

bg~ 68 wa hnvr not non tlm tam @ovufloa rol Irfv used kfuo. 

hg~68 bvo mum bnn dmumtod dnr dromlngs rIono the lovu 
CIourrtu Rlvu? 

colwluBian rofarr to hid l 89la impact 00 hotb winter aad 
8umu ranm8. 

no docum8tntioll l vauab10. 



klrn LarMcc 
hrcb2s. \#I 
w.9 

w 72 If8 YO not SU8 If ‘Iaolot8d,’ Yaqcruy, cr =IncMv8nlont~ 
YO g88d d88crlptorrof Imp&8 torlvuowu. 

Is ddltlonrl Inforutloa noodd on thlr and 
omcrtcrgni~lo8 Iqactr? 

hgl n when lr tba rldfn of tbo rlpulrn bobltat rxpoctd C 
&ceomd lfo dorotan~ that l t tblr point In tlr, rlpulm 
vogot~tlon IS actwIly Inurrlng. 

Pw 00 It DOUI~ sooa tbet Irlond rt3llltrtlon md tbo lncromo In 
rlpulrn *ogototlon would Inuomo tha ww of tbo lone 
ClrnOtu ta noelng wrtufd. The flnt puwrph of tbr 
I@ 888088wnt I*IIrr l ductIon In cuqlng capaclQ for 
nostIng mrtorf-I. 

PqcN Cud4 rdd flal dwlng noatl~ and brooding wnon l spoao 
8ddltlcnrl lrlmdr? 

Pa#oOI Irthwoa I&of loafing YOU rlun@tba lowu Clwrwdu? 

P.goN Itreuld not ma tbmt Oroat Blur huonr cdl how on I- 
on pray apoclor on I rlvor qrtw tba rlrr of tbo Clouurhr. 
Auuly that * YO vy opputrrlrtle fudur, It would 
not urthhrttbny rould havoa)rofurd pry rpuloa. 

PmglN In tba fIrrtpurgrWb of tba Im nao*Mmt, tbotm * 
k (rtrlrcltrl" rhodl k cbmgd to %q rdua knofltr.. 
~~lo#mtdcn" fool mot lnllom rublwr YO I- ey 

. 

Appodlr & It l lght k notod that lmd U8. clurlflntlonr and 
~00~8 ~111 cbmga In the flnal wrtw plan. 

Tbmhycu fatboopputMnltyto-tontbophmoI,mluabeb 
Mll4llfa ImaH Amoraant. It la ovldont that l lot of bud uub bu 
--_----- -7-- 

oo(w Into tblr very olyloi rubJoct. w hko on god 
1 

coofdlnrtlnf dm 
tbo lfm Pua Trlk and loab forwed to cant rud conrulhtloa an4 
aor~lnotlon drlng nwa II, kaabdl ullollfr lfltlgmtlon ?IMnlrg. 

awlulurn 

No aoamromont on tho change in width of rtr8aaside 
riparian hAbitat Yb8 a&do. Ripariuh habitat i8 ohanging to 
diffOrOnt 8Or81 8t8@08 but 18 IlOt hCr8a8hlg OVOrdl and 
probdly i8 in hot dacre88inq. 

A oh&ago from an annually flooded aroar 1.0. gravel bu, to 
a law 8luub cowr tm uould knot& curda go080 and 
mallard no8tlng. 
covor typo will k 

%It th0 d&8 hdk~tO8 th0 1W 8hrub 
invaded by black cottommod or ponbOrO8a 

pln8 which will ovonturlly roduco the boaofit to noctlng 
watorfoul. 

lb d8t8 18 8Vdhb10 On th0 WItthY Md WO Of loafing 
a1088 8lomg t& lowar Cloawater River. 
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kUmd.8 -10 Jcb cf l8iuMcg tbc dUgnUc8 
P-o-0. af Ccw-nC cho - - ufforiog Ltolprokthoc md 
oloo moutd8ur M wom8tia in hd8qlot.. salt. m 
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w:m 
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0mpr.y - l O YOU OOm8idO? l 11 ef th0 rO8WVuir petomthl for8di8d 
b8bttmt? 08CO 8#8im, “. boliovo tb8t 8trUCtMrd ChW8CtOrt8th8 
l md productivity of tbo ro8orvolr l U8t bo comrldorad boforo 
l 8aumhd tbmt 8~ l mtlro rosorvoAr 1~ l uitmblo for8giml babttat. 
boo0 on lbo tmormmmo in l umboro of rm8limg p8tr8 8imrm 1978, thm 
re8orvolr 8ppo8ra to bm~o boaofitod l mproya. If0 do mot 
undorrtaod her you Juotify l high l ogotivo impmat for tbo 1 owor 
Clo8ru8tor Itvor. tbt8 to sot 8upportod A8 your report. Bo you 
bnro l tbor l vldorcm that o8prry8 Do8tad 81OIId tho lamor 
C108rwmtor 8ivor prior to d8m conrtruction? 

Ublto-tol1.d Door - Wo world l rpoot babitot #ain. for door 
bOO8U8. Of .8 t6Or.880 ia ri,Ui8D 8rOa8. UO rould 8180 OnpOet 
8m imwowo im uvor8ll door b8bitot quality ritb an iacroooo im 
rip8rlmm l rem, 1.0. toro8tod l md 8orub-abrub wotlmrda. 

River Ottor - Do you bovo 8my rmfrrnocoo YI huw pray nvmilrbi lity 
obO8#.8 Wttb U8tOr tOmpOrOtUrO? No do mot uodor~t8od CIIO hpmot 
8mW88mO8t l 8 tt rOldO8 t0 WfitW 1OV.l tlUdWtiOD8 8d i81OOd 
l ~l~tomooeo. 

Bowor - tb.rO 8rO i8COnOi8t@8t 818tO8Omt8 CO8OOrliD# rip8ri8Il 
butat. IO 8OW 8WtiOa8 YOU 8t8tO that flood OOBtPOl, 88 8 
romrlt of Or8 oon8tructiom. vi11 imcroo8. ripwi8m bmbltmt. 
l tbor moottom you rtato tb8t the ridtb of the rip8rier h8bi t:i 
will da8rm8mo (doer0880 frOD rbmt?) l md 88u80 l nod8ttvo impact 
l B boavor8. u. 8CO l ot UOrtObm if tb. 8YmB8r) tmp8Ct l 8808BmOI)t 
8UppOrt8 yOW l 1mtomomLs frao tbo Yobrumry 18 l ootIm# (law 
pO8itiVO tm)aCt to b.8v.r). 

08l8d8 0008o - W8t.r lorol thctr8tLoar th8t ooourrod )r8-proJ@ct 
(000 rig a, p. 22) tmdieoto tbot COmdttiOm8 h8VO yd:b:: 
imprOved far dO08O b0c8M#O af VOdWOd flooding pOOb0. 
l O doouaomt8tlom that fh18 got low l roudlr to form Iand brtdgo8. 
A dt88U88iOa 0~ broodlr#-rowha b8bit8L 8bould bo imalrdod. 

Oro8t Biro Boron - Tbo 8romary Lo your report i8 not con8irtoat 
ultb your yebruwy 1) l oot1md promert8tiom. Al tbo mootlad you 
roportod l low poaitiva Impact for boron8; rboro80, tbo roport 
tndiO8tOO 8 1088 ia toOdh# Wd IrIltt8d bmbitmt. ?bo di8cu8mioa 
om hp8ct 888088moot t8 umolo8r. Yhom do roduood l 8nlmm flOU8 
oaeur ~0 Law do 8lOudb8 ro#rnoroto? 8OU dO08 l o88onOl 
rocbnrglng of the tloodplaL8 provtdo ‘uIiqU0 h8t88do Of b8bItot.T 
::iio?OfOrri8# to 8 roduood riprri8o 8roo, yloo80 provide 8aro8go 

. 

Yolloa Warblmr - th0 iDpWt l O808rDOOt 8Oam8 rO88008blO. 

Cbubnr 8ad CaliformIn Owl1 - tbo l tOtomont om roduettom8 lm 
floodlmd 881 improved l omtiag 8~~~008 lo imaoaoiotoot ritb your 
8t8tODO8t 8boUt #oooo 8Dd l all8rda; 811 of tho8m birds 8ro upload 
l o8toro. 

?. 1% )8r8#+8ph 1 - Ch8odO l lOU ttOWm...- t0 high flOU8 in 
8ooomd porrdr8pb. 



p. 19, p8rbdrrpb 1 - l locoo pruvido citation for roforooco. 

P. 18, pcr8grrph i - No 8#roo tb8t flood flow0 cre 8I lcport8nt 
chorOatorlOtic of rlvcrino l cooyotomo. Yorovor, mo diocdreo 
wltb tbc 8t8tomoct thct thomo flouo Loop tbo rlporioo non0 
. . ..ic 0 ooactcat form of prloury cuco~rctoo not cllouln# 
l dv8mcocomt to l oturity...” Crtomotvo l rono of oottosrood 
do1 lory forortc l rlotod in tbo uoot uboro cllMviOl 00118 
uoro dopooitod (floodplohr). tbo80 would eortoioly b* 
eoroldorod l ellocxm in the crc000810001 l oooo. Cottoouood 
rodocorcttoo 18 clo8cly ltokod to floodlnd cyclo8 (Jobaooo 
l t 01. 1016). ~ipOrio8 80000 along bidh grcdlont ctroooo 
l ra l nrrou l md l npoood to l oro l rooivo farroo. Tbo cloootc 
gcllory f;r::w:ofou;: 1:8:!odploIo arma0 w: mol typic:::: 
pro8oot 0 voloclt loo poor 
cooditIom8. Thr 10.t l antonco Lo 1110 parcgrcpb lo not 
cloor. Ic l dditioo uo could mot locOt the quota tn Iomtor 
(law). Ploooo provldo pmgo ouobor rbon uciog l diroat 
qaoto from a roforooco. 

P. 20, p8r8dropL 1 - Did you count tbo mobor of iolcodo aad 
their 8180) ?bi8 imtormotio8 uould bo kolptul. 

p. 20, pmr8grmpk 2 - Spmco 1080 18 8ot Lo tbo Lttor8turo Cited. 

P. gv, ttoo I - Icrltor 8tmtomoot of umtor quoltty (p. 
todicatod that l cdtooal locd in North fork drmtnodo 10 

20) 
low. 

At80 lo &tom 4 it ma0 l otcd that the rooorvotr aato l o l 
l odhoot trcp. 
lmprovoooctc 

Yo would l rpoct umtor qaclity 
douoctrooo 

(turbidity) 
of tbo dam rcthor tboo tlro 

dodr8dotloo l otod bow. u8tOr quclity Oata from tbo U.8. 
000i0diccl lurvoy, IdoLo Dopcrtmort of lhcltb cod Yoltoro, 
or l tbor l 0ar.08 would bo bolpful boro 
cootootioo. 

to 8UppOrt your 

p. 29, it00 8 - Additioocl lionolmgir81 dot8 8od rctoroooo8 would 
bo holpfal hero. 
Idmbo DopcrLoomt 

tbo Uaivorcity of Id8ho (yoltor lS78) cad 
of ?iah end dooo (Boll 8md 

Pottit l t 01. lBT6, 
Potllt 1074, 

liocolodlecl ctadioo 
Pottlt lS76 mod 1977) hvo cooduatod 
im pwOr8bmk homorvoir or0 dou8orroao 

l rc~o. 

0. 29. it00 1 - Coopmriog tooporcturo co8ditiooo botwooo l 
18CU8triOO nod riVOriO0 l y~too 18 io8pprOprinto boro. 

P. 2%. it00 a - P1omco provldo roforoooo for tbo loot l ontomao. 
I0 thlo 8totomont truo for the l otIr0 North york dr81oogo or 
Juot Duorobnk Booorvoir? 

p. 22, item 0 - th 8uggoot you 8~80 tbo word l tmpouodOoatg r8tbcr 
tboo •18CUOtriOi~8tiOll=. Uofcrcocoo uocld bo helpful III 
your dt8OU88tOmm 8pOCifi8 t0 BworOh8k hOOrVOir. 

0. 40, porngrnpb 1 - 
po8kta# would 

Addltloccl dcto OS tkm frcqcoccy of pouar 
Lo bolplul. 

P. 42, .p8rodr8pb 2 
populctlono 

- ?bO DOpOrtOont bc8 i~voct1g8lod fi8b 
bolou Dworobok Dcm lo rolctloo to uotor qcollty 

kfor to Appondh C.3 

TurbULty would k louor domutrou fra the du but wuld 
bo grount ia tbo ry8tu for a longor period of tlr. 

Roformco 18 mhorin and Orma 11979) 



:;;;; am1 ?ottLt 1#74, pattlt l t al. 1BT2, Pottlt lST6 l od 
. Thu. dote would bo uuful lo l voluotlo# notor 

quollty (lmaludlo2 wmtor tooporaturo) l ffocto on quotlc 
LIotm. 

p. 44. poroaroph 2 - Uator tomprratrro ebmogom on0 have drmmtlo 
l ttoot~ on l ~uotlo bLota. Yonovor, the rotorooeoo uaod hue 
l ro coafumiog nod moy bo l lole~dlo2. toopormturo tolorarco 
llmlto for l qumtlo Lovortabrmtoo and flab have boon l tudlod 
im dotoil (2ovlroomomt~l Protoatiom Agomy 1222). IOU 
rourvolro oauoo drmootic tompomturo ebongoo doumrtrom. 
llwovor , in a 1-2.C diftoroooo 1~ tho Loww Clmrruotor l 
rlg~ltlaamt ahao#oT It would bo holptul it alto l poaitie 
tooporaturo dmtm wore oooporod alth tolnromom llo1to for 
l )oeloa of l poelol oooeoro to dotormloo It thorn la roaooo 
for 00000r0. 

?* 52. paragraph 2, l omtoooo 2 - Plomoo l rploio vuodoouoomtodv 
l i#ht tog. Did Dloob l otuolly obmorvo l l oot or only l pair 
of bald l o21oaT 

66, paragrnpb 2, l oatomoo 1.2 - Irplalr what lm nomat by 
%ltlgatlo2 olroum~tmmoo~v. Booed om the pro-oonrtructloo 
oomditlooo dlooumood im your dooumoot, brooding bald l 02loo 
uoro l ouo LB the study aram. l od tborotoro oonOtruotto0 of 
Buorohob Bu probably hod llttlo lmpoot on l omtlog l ogloo. 

62, parm2rmph 2, l omtomao 1 - tbo oommtructloo of l rosorvolr 
dooo oat l oooeomrily l mhaoco tbo l roa for brooding bald 
l o2loo. Ooldor tomporoturoo l od loom light porotrmtloa 
l oomr la rolotiroly doop rooorvolro (llko Buormbmb), oroot- 
la2 l loor produotlvo l yotor (lo tormo of toroglrt habltmt) 
for bold l ogloo tbmo l more l bollor body of uotor (Dotrlab 
1OW Lo Potornoo lS.2). 

p. 62, parolrapb 2, l ortomoo 2 - Cboogo oitatloo l St~rmbot pow. 
00UY0.~ to U.S. ylob l d Ylldllto Sorvloo 1988. 

P* 22, porogroph 2, l a8tomoo 2 - Cromtloo of the rvoorvolr my 
bar0 lmoroamod l oaooo, lof#lo2 l otlvltl~o, on1 human 
dtaturbaooo; bwovor. the hmbltat l ppmrmtly um 
l uttmbto pro-proJoot, 

l orglrolly 
l 8d tuturo ulthout the proJoeL amy not 

bovo boon l oymoro l ultoblo for l omtla2 bald l ogloo. 

p. 6Ziopwagraph 2 - Tbo l truaturo of the rlvor pro-proJoeL and 
ruorvolr in l key frotor lm 

l volloblllty for bold l o2Ioo. 
dotormlnlog prow 

A doop, l toop-•ldod rormrvolr 
l l2bt erorto coodltloo~ that oak pray loao l volloblo. 

p. 67, parmgrmph 2, l ootoooo 6 - It lo umolow wby dood boheaoo 
lo l o uootrblo food l ouroo for wlotorlog bold l oglmo. 

P* 22, paragraph 1 - It in roelow Lou tbo pro) bwo tar 
ulolorlog bold l o2loa l ffeotm tbo auobor of oootlog bold 
0.~100. 

l * 2% parmgroph 2, l ootomao 1 - Pro*110 l altatloa to doouO0nt 
thlm l tatooomt. 

Tin88 xd8ho D8putwat ot ri8h 8ta am8 C8put8 do not 
provld8 Mywter quality bforMtlo8. nn roporu a@yk 
jwt 8 portion of a lugor ml&y. 

Tb8 8i tlng ~88 not rapott& to U8V or ID?% Oaly a Wr 
Of 8&I .A@188 wr8 righub. 

‘I&r8 8t8 Ubt8r8 db8r, kOkUl88 U8 mt kiil8d in hXg8 
88OUnt8 by -8im through th8 du'8 turbh88. 
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p. 72, paragropb 2 - 10 tboro l oy documoototloo lo the lltoroturo 
tar thin l totomomt? Soooooolly high flown can bo 
‘dotrlmootol to ottoro by flooding brob dono that l ro 
l oroolly uood for domIng and rooting oltoo (Molqulot mad 
llorooobor 1013). 

p. T2, porogropb 2, l ootoaoo 2 - thin l ootonoo in unoloor. p1oooo 
clorlty. 

p. 11, porogrrpb 2, l om;meo 1 - Dlpprloo bobltot will l ctuoll! 
looroooo (000 p. porogropb 2) rotbor thoo l dooroeoo 
oomporod to pro-proJk1 ooodltlooo. yroo obvorvotlooo it 
l ppoora tbot flood oootrol boo l llouod for dovolopooot of 
rlporloo vvgototlor douootroro of lbo bra. thin l totomoat 
lo oontrodlotory to your dlocu~oloa oo p. 12 parogroph 2. 

p. 00. porogropb 2 - Ploooo doouooot with llt~roturo. Uolooo tbo 
loloodo or. oooplotoly ebohod with woody vvgototloo, tboy 
rlll oootloum to provldo ducb l ortlog bobltot. 

P* a.9 p~rogropb 8, p. 21, porogroph 1 - Thin porogroph lo 
oomtrodletory to provlouo dloorooio~o about bobltot loon for 
8OOti8# duoke l od #mono duo to tbo looroooo lo rlparlon 
vogot~tioo. 

l * .4. porngraph 2 - Ploooo provldo doourootatloo for thooo 
l t~toDooto. 

p. St, por8gr8pb 2 - IO doouoototloo ia prevldod tbot tboro woo 
28,#00 l oroo of bold l oglo blotoriool l ootlog bobltot. 
Plmooo provldo ratiooalo for thin l totomoot. 

p. W, poragropb 1 - Are you l pooblog of blotorlo tloodo nod oat 
ourroot floodaT 

p. 24, porngraph 2 - Oeror in riporloo aroma hoo loorooood duo to 
proJoot ooootruotloo; 00, wo uould l oou~o tbot boovoro aould 
mot bo mom vulooroblo to prodotloo. 

l * M, parogropb 2 - Clarity thin porogropb, it lo unoloor on 
writtoo. 

:., eouuoioo. thor;b:;o l ovorol loooooiotoooloo l od l totomorto 
ropor t mood oloritlootloo or l ddltloool 

doouoototloo. Yo Love l lroody provldod you with l ooo lltoroturo 
(moo l ttoobooot) that l bould bo helpful lo thin offort. ito would 
l pprooimto rovlowiog tbo roport l golo altar you bovo looorporoted 
tbo rooomooodod oboogoo. Quootiooo l bould bo dlroetod to Vlckl 
Saab Morbo or 8lgoo 8othor-Blair of thin offtao. (208) 224-1@21. 

ylold Suporvloor 
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IO. Pop0 IS, line 1. thto ~&no rofors to figure 3 vhloh tm the 
monthly 810~ for the Cloorvotmr Rtvor, not the Worth rork 
Cloorwotor Rtvor. thin nmmdo to k oorrmotod- 

IA. POLO 20, lin* 1. Tho vord ‘omndo* l hould bo l tngulmr. 

t2. Paa0 2% IAn* 4. Corroot l pdltng to l otolortloro.~ 

12. Pago 34. line 11. this dlmouooion should lno&ude Cutthroat 
Trout which l ro &ill am tmpmrtort gow l peoioo in tho 
rooorvolr. 

14. l O8e 40, iino 6. tiguro 7 l bovo monthly flov. not hour&y 
flow. 

1% Pa80 44. line 4. Xnoort C after 1-S. 

16. PO80 44, l&no 8. Dolet. *mu&d.' 

17. Pm00 Si, poro*r~oph 2. W~~lar l uwor mintor* do00 not l oko 
l onso. 

Ia. PO@0 a@# lb. G chw#o lua to t-7. 

19. l yow 82 - aoa A yurnl Lo mode under hot* the h&d l qlo 
and Cho wpwy rwordily rodumtiOM An Mot&Y hobLtot tbrOUa* 
trw l uttLyo cur dovoArpi.8 elk rmyo. CortoLnly l oy I-0 
would haw ksao 8r.n ~tootS.l mod owt .~tuol bob&tot booouoo OS 

& tbo Cmrpo 08 Emmhosro* Uuo oouporotior and moordLnot&oa with 
G tk U.I. tW and Yi&UiCe BewLW and. l thmrm Uke the l tote. 

Of the thbor mat, the quomtir mo) k how mwh -60 
roproduotha. u8uro and o&d l rowt* and juot 00 ioportontlyr 
what was the #)~&a. mmr~lt&onT 

20. Pope0 55 - 60. Tbo 2S,WO~Oero,figurr l oou~m that oo 
other l LtL~ot&~ l Lrouomtonaoo ore involueds hooevsr, thio 
repart utn that lu##irp Lm portioulorly Uorupttve, and ruoh 
02 *b&o ouurm oil-prajemt whore tho Corpm hmo no oorrtrok. In 
odd&t&on, tbs Lord-ooro o&k m&t&got&or l roo l hould not bo 
LnoAtiod, mtnn &I vom l urrly obvlouo to l L1 ooooornsd thmt thr 
brow80 dwolopwnt llogglng) rmuld l dvormoly impoot l thrr ’ 
l po0l00. 7~8 l gono&oo wrs l ppowntly r$lLing to l wpt theme 
luos~o aa nturn fu poiu SO r&k ru0bero. 

21. Pm@@ w; tmwo 44 Ye do aot’opor that landa 8~OOolfhd mm 
Ul&dliCo llana#ownt-Modorate r&U bo lomt 80 woible nrotin2 
l itoo. Cbmok dof&r&tiw Lm Append&r 8 a8 the report. 

22. l mgo 6a. 7ho Corps oonduatod a l urvoy in IS86 and 
id~otlC&ed 701 nomto of rhUh 80~ wro l mtivo. 

2a. Paas 44, pmrogroph 2. P&r& l mntmnom deem not rmlw l enoe. 

CUllOLD 

‘fhi8 fMt Wa8 Only ObViOU8 t0 th8 ~gOlICiO8 Otigildly 
iavob~d U&h 68VO1Op1WJ th@ 8lk ~tig8ti.B UOO. Not 011 
roopoaoiblo partLo wro %acludd in than. diocuooio~ and 
plana. 
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08 0o;rev. noport indlo~tom Loedinq hmbAtat haremud 
war&y ton-ial4 Ln the l tudy arma. but wont an to vuggvvt that 8 
&tmr&.ratAoa l $ pray barn may ..u.. l Oomrommo An tho ovprvv 
popo&mt&r. Iolorrtion on prv-proJvvt oond~tiono l Aows ovprvyo 
v.” ~mt&y Ln the iowu North Ior*. but numbarm or 6enoLtLom 
l * oot WalLabAP. It Lo l *ttroLy pI~uoLb~0 that amproy nvmttng 
hvo bvvo l t~ri$&oontly l nhanood oo the North Fork bvovuoo ol tho 
ro~orvolv. On t*o Aovor river movting.dooo not ooour, but 
tJorvot&oa va paam 63 stat00 that ooproy nomtln~ horn novor boon 
doouwotod sly thnt l trotoh , thoroby ny8tLna the quowttvo vS 
iopooto Irma kuohmk. 

40) UUto-tsi&ad l md w&a door. Suomuy &diovtvo no 
dotoatob&o Iooova but l poovimtov #-m&b&e impute oo 
owoooatoa ly8bo# thbo muy io l tr~tohim@ for Lopmoto. a. 
w~t&oo m2 tb Ioprooad riper&n kLLtmt0 Lu whlto-tdAo4 door 
LO oao. 

tam )wou. Iopooto on ripuhm habLtmt may bo pomLtLv0 
tar oqoatla iorbomroro. Tb l utbua l d&t that iopooto l o 
ooknovn. 

tot Condo Uoooo aad IoUuC ~~omtod Iopvmto arm 
puroiy l powlrtLvo mod My poo&tsvo bonol~ro rl lmlor4 
l tabt&Luttn on4 riporiar kvokopoort worm eat wmtlood. It 
&a vary UIIidt to undoroton4 hov rtvorlw bontblo l hmagvo 
8bmb 00 danruod mu JW&JOO vv&rtor l wtvb&. l 

(28 0r.a Bbo lloro& kDorlbu Looon arm l @mir 
l posul*tlvo us4 At l pp8uo tbo l ur*ero’uo l truqgltng to Itnd 
emu typo d momat&* Amp&. 

(18 tdbv Verb&or. l uoury idto8toa mow iuturv 
pwltAv0 hpmotm VLU b0.mo.q ior turn l po&om but d.0. hot 
ukoov&vd~o.tbo vvtonolvo Lnorvamom &I vvrbhr habttmt vh&ah 
hnvo drondy moourrod l &w the hvor r&*09. 

thb Cboku l nd klilorrln OuriL Agmio. tho tvport l houL1 
ado&t that rlpuimr horommro 8+n# tho Aovvr river hmve likely 
uprovod oemd~tuno iu l koo uphnd @aw l pwi.m. Tbo report 
to vrttton Sroo v oo~etAvv viovpoirt. 


